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PREFACE, 


This Second Edition embodies the original “ Notes on German 
Shells,” the four * Amendments” issued at various dates, and the 
information received subsequently from very many sources. 


The data given under the headings “ Maximum range” and 


“Employment” are taken from captured documents in nearly 
every case. 


The figures under “ Weight” are either taken from official 
German handbooks or are those of specimens examined. 


With the exception of those of a few obsolete shell, the 
drawings have been prepared from actual measurements. 


A large amount of current information about H.E. shell and 
shrapnel has been received from individual officers and other 
ranks, whose zeal in collecting specimens and fragments of new 
shell, combined with the co-operation of ‘the Directorate of Gas 
Services, has contributed considerably to the value of the book. 
This preliminary information has, in most cases, been supplemented 
by a detailed technical report based on the examination of blind 
shell or of captured ammunition, carried out by the Central 
Laboratory. 


The introductory chapters on explosives and on gas shell have 
been specially contributed, and the portion of the book dealing 
with gas shell is a compilation of the reports received from the 
technical branches of the allied armies. In this connection, the 
opportunity is taken of expressing due acknowledgment to the 
following for their constant co-operation and for the valuable 
information derived from their reports :— 


Grand Quartier Général Francais ; Direction des Inventions, 
Etudes et Expériences Techniques del Artillerie ; Laboratoire 
Municipal de Chimie de la Ville de Paris; Grand Quartier 
Général Belge; Service de Recherches et d’Etudes des 
Projectiles Ennemis, Armée Belge. 
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Army Form W. 3363. 
Report on New Pattern German Shell. 


(Note.—1t is more convenient if dimensions are given in millimetres. ) 


Rough Sketch of Shell to show detail. 





Calibre 
Nature of shell (H.E. or Shrapnel).. H. E. 

Date fired and where found ........ 2/1 /18. 28 A. E 1. 24.0.2.8. 
étage Een een ce Blue, with a yellow band and yellow head. 
Markings on shell body ............ 1 AT. Kp. Ze, 

Length (without fuze).............. 378 mm. 

Thickness of walls ............ e 15 mm. 

Thickness of base ............. eese 25 mm. 

BED, MERC LO rotor) bESERRER AS Steel. 

No. and position of driving bands... J, 27 mm. above base. 

Width of driviug bands ............ 1 4 mMm. 


No. of grooves on driving band..... 32 Constant, 10:8 mm. 


Diameter of fuze hole :— 


C035 WEEN EEN ert XUI 74 mm. 
Threaded Gott om, d 55 mm. 
Fuze :— | | 
Markinaw...ioecee roc i Coda ens H.Z. 16. 
SO a deos eek ance’ I TON. 
Nature of charge ... Amatol (2). 
ET ee E This shell is a blind and can be seen 


at the map location given above. 


(Signature). 


RE, RT Tee (Unit). 





INSTRUCTIONS FOR REPORTING ON “NEW PATTERNS 
OF GERMAN SHELL.” 


I, It is desirable to obtain as much information as possible 
regarding new patterns of German shell, and much can be obtained 
from a casual inspection of “ blinds " without necessarily handling 
them, and from portions of exploded or partially exploded shell. 


2. Means of identification.—The most important means of 
identifying shell are :— 


(a) Calibre. 

(6) Length (without fuze). 

(c) Colour. 

(d) Number and position of driving bands. 


_ 9. Colour.—The particulars of painting of nearly all patterns of 
German shell which are in use are shown or stated in this book. 


4. Marks.—Marks stam on the shell body are also useful, 
as these usually give the place and year of manufacture. 


5. Position of driving bands.—The height of the lower edges of 
the driving bands above the base should always be stated. In the 
case of shell of 10°56 cm. calibre, this assists in differentiating 
between howitzer shell and gun shell. 


6. Grooves on driving band.—The number of grooves on the 
driving band, the width of the driving band, and the constant of 
the driving band (se® Table on page 6) assist in identifying the gun 
from which the shell was fired. 


7. Fuze.—Particulars of the fuze should always be given, when 


` possible, as it is very desirable to complete our information regard- 


ing the particular fuzes employed with the various patterns of 
shell. The diameters of the fuze hole will frequently assist ın 
determining the fuze when this cannot be found. Variations in 
the material of fuzes are also of interest. 


8. Labels on case containing bursting charge.—Many patterns of 
shell have a millboard lining which contains the charge. The 
labels on these linings should invariably be forwarded with the 


report on the shell. 


9. Measurements.—Eventually measurements are reduced to 
millimetres. When possible, therefore, the original measurement 
should be taken in millimetres. If no millimetre measure is 
available, measurements should be given in inches and fractions 
of an inch. 


10. Reports on new pattern shells should be submitted on the 
form shown opposite, copies of which can. be obtained from all 
Army Printing. and Stationery Depóts (Army Form W 3363). 
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CONSTANT OF THE DRIVING BAND. 


The width of one groove + one land is known as the constant of the 
driving band. Its value is— 


i Circumference ` m x Calibre 
' Number of grooves Number of grooves 
Examples.—(1) For the 1916 field gun— 


914 x 72/ mum.  .. 
=< zz ("6 mm. 
92 
(2) For the long (15 cm.) heavy field howitzer '18— 
TA 9:14 x 1497 mm. UU Rl) 
32 

This dimension is a constant for each pattern of gun and for the shell 
fired by that gun. Thus, by measuring this constant, ie, the width of 1 
land + 1 groove, on the driving band of a shell, it is often possible to 
identify the shell and the gun from which it was fired. 

Unfortunately in many cases the same constant applies more or less to 
several guns, but the following table may frequently prove of assistance in 
identifying shell and gun :— 

A ES 
For corresponding shell, 





expressed in millimetres. 








Constant. 
j Gun. see pages 
mm. mm. 
6*9 5 em. gun die m ifs ive deii nl 98. 
1*0 2 cm. A.A. gun is ii: ee LÉI | 94. 
7°6 7'7 cm. field guns  ... ini - ge ...| 68-84, 220, 392-399. 
1*9 6 em. boat gun - gel ed Be ...| 286. 
8*6 8'8 cm. naval guns ... "i - wë ...| 288-295. 
9°7 3'1 cm. guns ... wr? e " dr ..| 56, 280-285. 
an J| 15cm. experimental gun .. o —.. @.| 158-163, 252-257, 422. 
15 cm. gun ‘16... “i Sé Ge js ...| 158-168, 252-257, 422. 
10 *0 7 *62 cm. Russian guns Aë kb iss ...| 64-67. 
10°5 em. light field howitzers ` " ...| 100-111, 232, 402-407. 
10cm. guns... ay es - ha ...| 118-129, 236, 410. 
10 °3 10*5 em. naval guns ... lá Ke 2 ...| 298. y 
21 em, naval gun L/40 PT "s ge ...| 918. 
 S "Zen SS iv d E i ER ...| 320-3823, 344. 
10*4 21 cm. mortars (CO and IO) ee ...| 188-195, 198-201, 426. 
17 em, naval gun L/40 i ke igs ...| 910-313. 
10 *5 120 mm. French gun... n" hn - ...| 184, 238. 
10 *6 12 cm. Russian light field howitzer ... nt ME, 


15 cm. gun with overhead shield... ` 158, 166, 252, 256. 


15 em. gun on coast defence mounting ’07 e 166, 252, 256. 


— 
c 
-q 

eben m —_ S 





15 cm. naval gun L/40 , ... i si 302-307. 
95 mm. French gun ... deh e TT ...| 98, 230. 
T 21 cm. naval gun L/45 ben Pe isi ...| 916. 
28cm.  ,, M T "M EN sa ses] 928. 
IE 42 cm. mortar ... Gë oe eh sé ...| 214-217, 340. 
11°5 9 em. gun cio P» d ih go ...| 90-97, 224—229. 
11°38 13 em. gun ‘nl Ne aod di ER ...| 142-145, 244. 
12:2 38em.navalgun  .. bs T Pi ...| 836-339, 348. 
12°6 12 em. gun ven ud - SET Mis ...| 186-139, 240-243. 
| f 15 em. long gun Fi hi Ni W ...| 154-157, 168-177, 412-423. 
13:1 < | 15 em. heavy field howitzers (old pattern and | 150-157, 164, 168-177, 412- 
i '02 and '13) 423. 
13 *9 20 *3 em. Russian howitzer ... jak M el A. 
14°1 30°5 em. Austrian howitzer Kéi di oo) 212. 
147 15 em. long heavy field howitzer ‘13  ... ...| 168-171, 174-177, 414-421, 
IEN 35'6 em. coast defence gun... HN e | 994, 
19 *6 15 em. Ringkanone ... - e "8 | 148, 178, 248, 262. 





el 
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SHELL CRATERS. 


The depth and width of a sh 
TA E : c ell crater afford e eck, 2 . = 
a Th geg ege? by which the crater has eg Zeene en tb 

e size of the crater is, however, dependent o 

‘tors coe , ) on s , i 

coe iar ne ge — of CN soil, the A mor ist ens Do mae in 
, re Of Iuze employed and whether tl | 1 

not, that craters of widely varv; "^ ether the & ell detonates well or 
same pattern and jellies,” arying dimensions will be made by shell of the 


The following table bas bee j ` 
reports received from the Avision Ad Pen et d large number of 


Craters formed in “clay” soil. 


For ordinary soil, the figures 
chalk, they will be gue less. 


Mir À———hÓ———— 


given should be somewhat increased ; for 











Crater. 
Calibre. 
Average Average Nature of fuze. 
depth. width. 
FILI MID CS i cR oer cum. m E EE UNI IS Te HEES 
3UNS. 
KA feet. feet. 
('í cm. sack EM € 1i 3 
105 cm. Lë dc Es 2 5 Non-delay 
13 cm. Ka, cl ZZ 94 64 D 


15 cm. Säi e: "e : , 
24 em. Ra ws a : — 
20:6 cm. Ka aay «d 11 28 Delay. 
58 cm. ee ga Ss 12 26 











HOWITZERS. 
10:5 cm. ies ee i 
15 cm.... ise a di : A | 
21 cm.— i 
Short shell EON I A 7 151 | Delay. 
Long shell... ak) ..] « Hj 22° 
42 cm.... Lee 343 14 30 
MINENWERFER. 
i7 = eie éi bé 14 3 Non-delay. 
toli d: SC? wë 5 92 | 
NEED OET SA T, 22 Delay. 
24 em. Fliigelminenwerfer ... IK 30 Delay (in average soil) 


CUS 
(B 13641) » d 
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German Shell other than Gas Shell required for 
examination. 
Shells and fuzes should be reported, wherever possible, on Army 
Form W. 3363, specimen attached. 


SHELLS. ies 

1. All shell fired by the enemy, which are not mentioned in this book, 
should be reported. These include Russian, Austrian and Italian shell. 

2, Specimens are required of the following shell mentioned in this book :-- 


| 














| ee | Colour 
` p^ Designation. Fuze. and | Page. 
| | marking | 
cm. |inches. | 
Artillery Shell. 

2:0| 0778 2 em. tracer shot eh DUO 7 ...| Green | 54 

7:7 | 3°08 | Field gun streamline H.E. E.K.Z. 16 C. ... Grey | 78 

7:7 | 3°03 | Field gun star shell... ? Green? 82 
i 10:5 | 4°1 Light field howitzer E.H.Z. 16 C. .. Grey | 110 
| streamline H.E. | | 
» 15:0 | 5:9 |? pattern 15 cm. H.E. Gr. Z. 04 ox "per | 162 
i with false cap | 


Se 
Lat Së 


15059 1914 Pattern 15 cm. |J Gr. Z. 14 n.A. Grey 176 
HE with false cap | | Gr. 4. 17 











17:0 | 6°7 | 17 em. streamline Naval | Yellow 312 
| | H.E. with false cap 
35:6 14:0 | 35°6 cm. Naval H.E. | Spgr. m. K. .. Yellow 384 
| with false cap 
| Shrapnel, 
10:5 | 4'1 [1896 pattern 10cm. gun | Dopp. Z. 92 f.| Blue ` 236 
shrapnel 10 em. K. 
x 13:5 | 5:3 | 18 em. gun shrapnel ei = Z. 92 lg.| Blue 244. 
2 | Brig. 
15:0 | 5'9 |1903 pattern 15 em.| Donn Z.16 ..| Grey ` 256 
| shrapnel | E 
15:0|5'9 |15 em. shrapnel with | Dopp. Z. 16 — ...|Red with 254 
false cap | grey cap. 
Minenwerfer Projectiles. 
H 7-6 | 2:99 | Light message shell ...| 1. W.M. Zdr. 2..., Grey 356 
| | | with 3 
| | black 
| | banda 
, | | and the 
| |, letters 
| | LN.M. 
17:0| 6/7 | Medium H.E. bomb i "ecc -E a E. Py 
with vanes > A | Hr 
24:0 | 9:45 | Heavy H.E. bomb with: 6 án | - | 376 | a 
| Haan | action | "SM 
25:0 | 9:84 | 1916 pattern long heavy Grey 372 ine 
|» H.E. shell | | py | 


Attention is particularly directed to the light field howitzer streamline H.E. E? 
shell, and the 1914 pattern 15 cm. H.E. shell with false cap. M 
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FUZES. 


All German fuzes not fully described in “Notes on G 

| er F 

should be reported. In particular, specimens are required of the lowing: 
C 


, " Notes on Ger F » 
German designation stamped on fuze. | E E 


(2nd edition). 


Page 
Sa ECH EE e NSS 
SAS, 16 C. ... abs - i € 
E.H.Z.16 C.... a E- bo sd 52 
K.Z. 16 f. 10 cm. K.... id p Sei 56 
Gr. 2.17 — i i T ed déi 74 
L.K.Z. 11 Gr. “a T DAT T 94 
Dopp. B. 17 ... ds al ii i — 
ds. 9/0 JG Me —— E 170 


Other percussion fuzes for Minenwerfer ... cn 


This list cancels all previous lists on this subject. 
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List of German H.E. Shell 


AND 


common, universal, incendiary, tracer and star shell. 


Cena c 


German designation. 


2 cm. Anti-Aircraft | 
Gun Shell 


2 cm. L.S. Gesch. e 


3'7 cm. Gun Snell. 
3'7 om. Gr. CP.) . 


5 cm. Gun um 
5 em. Gr. (P.) 


5:7 cm. Gun Shell. 


57 em. Gr. (?) 
57 em. Gr. m. P. (?) 


7°62 cm. Gun Shell. 


7°62 em. Gr. 
7 +62 em. Flak. Gr. (D 


7'7 cm. Field Gun Shell. 
F.K. Gr. 96 D 


77 em. L.S. Gr. ... 
9 


7*7 em. Einheits- Geschoss 


(F.K. Geschoss er, 
AK. Ue. PE icc 
K. Gr. ID. ... 


K. Gr. 15 m. ger. Sprldg. 


L.F.K. Gr. 
C- Geschoss der F. K. 16 
K. Gr. 15 m, P. 


F.K. Leucht- Geschoss WI 8 


K. Gr. 16 ... 


. 9 cm. Gun Sheil. 
.9 em, Gr. 82 (P.) . 

9 em. Gr. 88 

9 em. Gr. 14 A 

9 em. Gr. 14 


* Thus the head of the : 2 cm. tracer shot is struck with 


t Including fuze. 


English equivalent. 


cd 2 em. tracer shot 


3*7 cm. common 


5 cm. eommon ... 


or ct 


7 em. H.E. 
df em. A.P. 


H.E. for infantry gun 


i H.E. for anti-aircraft 


gun 


1896 H.E. (s | 


de Ditto, tracer 


Ditto, thermit () 
Universal j 


.| 1914 H.E. gë T. 
1915 H.E. d | 


Ditto, with reduced 
bursting charge 
Long H.E. 


-d Streamline H.E. 


Anti-* Tank 
Star shell 
1916 H.E. 


1882 H.E. 
1888 H.E. 
1914A H.E. 
1914 H.E. 


Length in | Radius of 
calibres head in A 
without calibres dë 

fuze. =¢.r.h.* 
4 2 54 
2*8 2 56 
2:8 1 58 
3 '4 al 60 
4 ^ 62 
9 2 64 
9:2 2 66 
3 '9 2 i 68 
2 2 70 
3*2 2 72 
9 2 2 74 
5t 4, 76 
4':5t lof 78 
3*4 2 80 
EN — 82 
—- -— 84. 
2°5 1'5 90 
2°2 15 92 
2°2 2 94 
2*2 l '5 96 
a radius of 2x 224 cm. 
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ee EE 


German designation. 


English equivalent. 


Length in 
calibres 
without 

fuze. 


Foie Gen Bho Tagen A | oa | 


5 mm. Gun Shell. 


9:5 em. Gr 


(10°5 cm.) Light Field | 


Howitzer Shell. 
F.H. Geschoss 05 ` 


(10°5 em. Einheits- Geschoss) 


B. Gr. 14 ` 


H. Gr. 15 . 
L.F.H. Gr. 


L.F.H. Gr. m. ger. ‘Spridg. 
F. H. Leucht- Geschoss L/3°3 


C-Geschoss der l. F.H. 


10 em. Gr 

10 em. Gr. ... 
10 em. Gr. 06 
10 em. Gr. 14A 
10 em. Gr. 14 
10 em. Gr. 15 
10 em. Gr. 16 


12 cm. "- 
12 em. Gr. . 
12 em. Gr. 88 al A... 
12 cm. Gr. 14A 
12 cm. Gr. 14 
12 em, Gr. , 


13 cm. Gun Shen. 


13 em. Gr 
13 cm. Brd. A 
13 em, Gr. 14 


15 cm. Shell. 
15 em. Gr. 80 (P.) 
15 em. Brand-Gr. C. 


15 em. Gr. 83 

15 em. Gr. 88 

15 em. Gr. 96 

15 em. Gr. 03 

15 em. Gr. 03 ( Haube) 
15 em. Gr. ( ) KEE 
15 em. Gr. 0 





H.E. for French gun . 


k Universal Li 
1914 H.E. We } 


Ditto, "m 
1915 


Ditto, with reduced 
bursting charge 
Star shell i 


| Long H. E. l 


.| Streamline H. E. 
10 cm. dun Shell. 


1896 H.E. 
10 em, H.E. 
1906 H.E. 
1914 A H.E. 
1914 H.E. 
1915 H.E. 
1916 H.E. 


H.E. for French gun . 
1888 old pattern H. E. 
1914 A H.E.  ... 

1914 H.E. 


de H.E. for Russian light 


field howitzer 
LH emm, HR "` } 


es Ditto, x Re, 


1914 H. E. 


1880 common ... 
15 em. incendiary shell 
THT 


1883 H.E. 

1888 H.E. 

1896 H.E. 

1908 H.E. ‘eh 

1908 H.E. with false cap 
? DE with faise "vw. 
1904 H.E. ; 


32 


neUro toto 
Medo cE 


w 
eo 


Radius of 
head in 
calibres 
= ecrh.* 


2°5 


b bé bo 


oe. 
© 


98 


100 


102 


104 


106 


108 
110 


118 
120 
122 
124 
126 
128 
130 
184 
136 
138 


140 


142 
144 


148 
150 


152 
154 
156 
158 
160 
162 
164 


* Thus the head of the 10:5 cm. universal shell is struck with 4 a radius of 


2'0 x 10:5 = 26:25 em 
t Including fuze. 
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! Length in | Radius of | Shrapnel. 
lib head in | 
German designation. English equivalent. re ist yp tdi S | a | 
fuze. =erh.*| d T mm es gy mit of 
et Gt calibres ead in 
| German designation. English equivalent. erger Gg 3 
fuze. —.r.h.* 
| 15 cm. oer <ontinwed, | | uze | e.r.h e 
OI 15 em. Gr. 0 .| 1906 H.E. 4*1 5 166 | 
H 15 em. Gr. 12 uu. PISIS ME. Ge 37 2 168 | à i 
15 cm. Gr. 12 n] A. | 1912 di H.E. 3-65 9 170 71 eg. Vien ous 
18 in Nrend-Qr. B A Dito, aen a Se } / , Schr. 96 (umg.) — pattern (converted) d'A 2 220 
15 em. Gr. 14 ; ..| 1914 H. E. 2 83 l 174 | 
d Sch di 9 cm. Gun Zeg, | 
15 em. Gr. 14 (Haube) E oy H. E. with false 4'5 7(?) 176 s cm. "ue. 89 | 1882 pattern 9*8 | 1 224, 
hese em. Schr. 91 ai ...| 1891 3 29 1 1:5 226 : 
cs Nh Andro E adding bend. ni Ki 9 cm. Sehr. 15. ... ...|.1915  , 33 | 18.1 298° 4% 
15 em. Gr. 14m0.F. — ..| 1914 H.E. with for- | 
said diving beset 95 mm. Gun Phrapnel, i | 
9*5 em. Schr. o ..| Shrapnel for French gun 3 Z 230 | 
21 cm. Shell. : | 4 5 ai Light äech | 
Ba d ! owitzer rapne ; 
Deutsche 20 *3 em. Gr. T y edu, Russian 2'8 2 - F.H. Schr. 16 A 1916 pattern A pm 2-1 9 939 4 
21 em. Gr. 80 (P.) ...| 1880 common ... 2*6 1° 186 | 4 
21 cm. Gr.83 ...  ...| 1888 H.E. 3:9 (Lë |168. Së 10 6i. ENEE, (deg | : 
Blem.Gr.88  ...  ...| 1888 H.E: SA 2 190 (7H TQ "A PS AT , mé 
21 em. Gv. 96 EN ..| 1896 H.E. 4 MI 2 192 | 4 
21 em. Gr. 96 n/ A. ...| 1896 n/A. H. E. 4'0 2 194 | RK. ur oun Shrapnel. Sh if 1 
91em. Gr. 06. ... — ..| 1906 H.E. 9 4 2 106 22 e | Shrapnel for French gun! `: 274 2 238 
D Ge 4 À 1014 AH E. 24 l'5 | 198 ! 12 em. Schr. 80/92. ...] 1880/1892 pattern 2*2 1 240 
B 3o Gri  ...  .|194HR. - 24 1:5 | 200 et 12 om. Schr.16 —.. ` ...| 1915 pattern gi ^ 2 
E ow Uri . n. E. — -— : 
i Sree 1917 H.E aa | 13 cm. Gun Shrapnel. 
d 99 om. Howitzer Shell a 13 em. Schr. ...| 13 em. shrapnel 3°5 6 244. 
t 
, , d 15 cm. Gun Shrapnel. 
E L^ Lo a ai? Log HE TT r } 206 15 em, Schr. 80/92 ...| 1880/1892 pattern 2:8 1 948 3 
L ga da gg 15 em. Schr. 92 i 1892 pattern | 
k 3 é i e ep H eee see 1 À 
a 28 em. Gr. (?) 12 . ...| 1912 (P) H.E. .. 3 '6 2 208 15 em. Schr. 90/92 ..| 1890/1892 pattern... } 2:6 1°5 250 
"E , | 15 em. Schr. 03 1903 pattern . * 34 6 252 
GC ^ 80:5 90 5 em, Shel wE e 3-4 1:5 210 | vi em. I i (2) .. Ditto, with d cap. ... 4'8 9 254 
ss d KE eg SC dée Be se Meu Aa Eh A ; em. Schr. 08 ( gr.) ...| 1908 pattern grey) 3'3 7'6 256 
e 305 em. Gr. va a gredi ee Austrian 3 ‘6 2 212 | 15 Zem Hebe 07 ...| 1907 pattern op 258 
ee ^ 15 em. Schr. 15 ... od AMI Lou 24 1 260 
, | à; | 15 em. Sehr. 15 m.v.F.  ...| Ditto, with forward 
| 42 cm. Howitzer Shell. | | driving band.. "Ce Web 1 262 
49em. gr. ..| HE. (with diaphragm) | — 377 2 214 | 21 : 
: Sr s 21 cm. Gun Shrapnel. 
| 42 em. Gr... ons n ion din: 3'6 2 218 208 21 cm. Schr.89 ...  ...| 1889 pattern... ...| 2 l 268 
l (weint | 21 cm. Schr. 04  ... ...] 1904 3 NS T* 2'5 175 270 
.* Thus the head of the 1906 H.E. shell is struck with a radius of 5x15=75 cm. — * Thus the head of the 1896 pattern shrapnel is ee a Een dai, EET de iach ‘wth «ec with a et d 


2x 77 = 154 cm. 

















14 


LIST OF GERMAN NAVAL SHELL 





German designation. 


37 em. Gr. (f) 

j'7 cm. Spgr. 

$'7 em. L. DAE ad 

6 em. Spgr. L[9'4 (Dz.) 

8'8 em. z gi L[2:8 (Iz.) .. 

8'8 em. Spgr. L/3°6 (Kz.) ... 

8:8 em. Spgr. L[3°7 (Dz.)'... 

8:8 em. Spgr. L/3°8 (42.) .. 

10°5 em. Spgr. L|3°6 (Kz) 

15 em. Ub. Spar. L/2°9 (Kz.) 

15 em. Spgr. L/2 m. Bdz. (m. Haube) ` 
15 em. Spa L/3°6 (Dz.) ... 

15 em. Spgr. Je Ca (Haube) . 
17 em. m. T 

17 em. Spgr. p 7 ant (P . 


21 cm. Spgr. L/3°1 m. Bdz. (m. Haube) (?) 
21 cm. Spgr. L/4'2 m. Bds. 

24 cm. Spgr. L[9*8 m. Bdz. (m. Haube) (^ 
24 em. Spgr. LAT m. Bdz. 

28 em, Spgr. L[3'5 m. Bdz. 

28 cm. Sp L/3°6 m. Bdz. (f) ... 

30'5 em. er. L|3*3 m. Bdz. (?) 
35°6 em. Spgr. L|? m. Bdz. (m. Haube) (?) 
38 em. Spgr. L[3°6 m. Bdz. (m. Haube) (?) 
38 em. Spgr. L1 m. Bdz. (P) .. 

42 em. Spgr. L/1°7 m. Bdz. (m. Haube) (?) 


24 em. Schr. L/4'°2 ned. - 


88 cm. Schr. Lige 





* Thus, the head of the 3'7 em. common shell is struck 


@) 
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USED IN LAND WARFARE. 
beggen EN 
Length in Radius of 





English equivalent. calibres head oe ep 
i : without fuze. | calibres Š 
=c.r.h.* 
(a) Common, H.E., Tracer and 
. Practice Shell. 
3'7 cm. common 239 - 2 280 
3°7 cm. H.E. ... 2*2 2 282 
3'7 cm. tracer 2 °5 2 284 
6 cm. H.E. EK 1 ‘5 286 
8:8 cm. H.E 2°8 2 288 
8'8 cm. H.E 3 '6 2 290 
8'8 cm. H.E 3 "71 9 299 
8'8 cm. H.E 3°8 2 294 
10:5 cm. H.E 3'6 2 298 
15 cm. H.E. practice gen 2°9 CN. 300 
15 cm. H.E. with false cap... 302 
15 cm. H.E. is 3°6 2°5 304 
15 cm. H.E. with false cap... 5 10 306 
17 cm. H.E. (sie 3 2 310 
17 cm. H.E. streamline with false 4'7 8 312 
cap. 
21 cm. H.E. with false - 4 '9 10 316 
2] cm. H.E. op 4°2 10 318 
24 cm. H.E. with false cap 320 
24 cm. H.E. ... Zi 4°] 10 322 
28 cm. H.E. ... 3 °5 2'7 326 
28 cm. H.E. ... 3 '6 328 
30°5 cm. H.E. he Ek: 2 330 
35:6 cm. H.E. with false cap ei 334 
38 cm. H.E. with false SR ia 336 
38 cm. H.E. . SS 4*1 338 
49 cm. H.E. with false cap 2 *5 (?) 6 (?) 340 
(b) Shrapnel. 
24 em. shrapnel with false cap 4'2 10 344 
38 em. shrapnel m b (Sa 3*6 37 348 


acd saeco 
with a radius of 3'7 x 2 = 7'4 cm. t Including fuze. 

















16 











17 


List of Minenwerfer Gas Shell. 


























H | | 
Minenwerfer H.E. Shell. ^ Calibre. Designation. Fuze. git acti | Contents. Page 
| | / 7*6 | Light hell „| LL. W.M.Zd R hite | Xylyl b id | 
| i i negli ] | '6 ight gas shell .. .M.Zdr. ...| One white, Xylyl bromide or) 452 
German designation. English equivalent | Page Old pattern with conical | |, band and, brommethylethyl- | 
gien e, EE head and lead container. | | white B. ketone (L.).* | 
| | (leichte Gas- Mine.) | | , B-Stoff. 
fr | | | | Two white | Mono or trichlor- | 
l. W.M. Old pattern 7'6 cm. light shell... 352 | | bands- and | ——À 
AM | | red  or| ate(A.&L | 
| | | | whiteC. | C-Stoff. 
L Spr. M. 16* eee : : h i | 
1916 pattern 7:6 cm. light shell... 354 7°6 | Light gas shell ...  L.W.M.Zdr. | Three white | Phosgene (A9 | 434 
H g 
l. Spr. M. 16a* Old pattern with conical | bands and | D-Sítoff. | 
OPT. M. | | | head ; direct filled. | black D. or | 
| ; 4 (leichte Gas- Mine.) | six white | | 
(GAN AN. | 7°6 cm. light message shell — ... 356 | | bands 
| | 16 Light gas shell... regi’ L.W.M.Zdr.  ..| Three or six | Sa a (E). "d a 
A 3 : | pattern with ogiva |! white bands. D- 
m WM. ... ide Old pattern 17 cm. medium shell 360 het: drei filled" | | 
| (leichte Gas-Mine.) | | | 
m.Spr. M . 16* 1916 patter n 17 cm. medium shell 362 7°6 | Light gasshell ... "x l W.M. Zdr. 2 P Three white | Phosgene (A.) ..| 438 
N - i: pattern; | .42.16./.|.W. M. | — * ore D-Stoff. 
^ e 4 direct filled. | white D. 
Mittlere Brand-Mine 14 | 1914 pattern 17 cm. medium 364 (leichte Gas- Mine.) | | 
incendiary shell | 7'6 | Ditto .| Ditto ..| White G in — 440 
kass W.M. Ge ...| Old pattern 25 em. short heavy | six places. 
shell 368 | 17 *0 Original gas shell Wi 2 Z „| One N white | Prorat aid | 444 
| inal pattern with | Z.s.u.m. W. M. ban etone (L.). 
il - 8. Spr. M. 16 1916 pattern 25 cm. half-size | lead container and B-Stoff. 
um heavy shell ; | AE M m 
a (os W.M. 25 cm. long heavy shell ... ..| 370 | (mittlere Gas- Mine.) Two white | Monochlormethyl- 
A | B—M.12 n/ A. bands. chloroformate (A. & 
1/1 Spr.M. 16* ... 1916 ‘pattern 25 cm. full-sized | 372 | Lc NF WIS, e cio. 
| heavy shell 8 | | | 
am, PI HN ... I ...| 17 em. medium bomb, with vanes, 374 | 17°0 | Medium gas shell Z.8.u.m.W.M. .. One  white| Brommethylethyl- | 446 
Old pattern with ing band and ketone (A. & L.). 
| , ) container and burstin .M. 
| (mittlere Gas- Mine.) 
bi gl. W.M. ... 18 cm. smooth-bore bomb „| 380 (B-Mine (*).) 
d | Lu | Medium gas shell Z.s,u.m.W. M. ...| Three white | Phosgene (A.) 448 
A Dag > i . N ew pattern ; direct filled bands and | D-Stoff. 
| Laoungs-Mine ... 24 em. canister bomb (rum jar)... 382 | (mittlere Gas-Mine.) white D., 
p | and some- 
T d times white 
3 ) cross. 
E | 35:0 |Half-sized heavy gasshell ;| Z.s.u.m. W. M. ... Three white | Phosgene (A. ) 452 
$ | l (halbe schwere a Mine.) | bands and | D-Stof. 
P | direct filled, white D. 
E . (& s. Gas- Mine.) 
| 18°0 | Projector bomb ... .| Z.s.u.m. W.M. ...| Three white| Phosgene (A.) 454 
| Smooth-bore Minenwer- bands. D-Stoff. 
| fer gas bomb; direct | 
| filled. | 
i | (glatte Gas- Mine (?).) Phosgene and chloro- 
; | | ( pierin (A. & L 
————Á(—(——ÉÓá— ———— ` | 18'0 | Ditto .| Ditto . One blue | Hexanitrodiphenyl- | 456 
; | EL cross. amine and diph- 
ny * In common use. | enylchlorarsine. 
| i * A=Asphyxiating; L=Lachrymatory. All these fillings are poisonous. 


ANA 
iy "egal 
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LIST OF GERMAN 





German Pattern of Colour and distinctive 


8 Calibre. 


Fuze. 
A designation. shell, en markings. 
; HO. TI ee: Ak ^1 ; | d KI 3 , : "s Få 
cm. 
14 1B. Gr. A8 Grkz. ... Y Bag gun | K.Z. 14 ...| Grey, yellow head 
shell, 
L.F.K. Gr. Grkz....| Long field gun | K.Z. 14 ...| Blue, yellow head. Gree 
| L.F. K. Gr. Grkz. 1. shell, K.Z. I4 n, A. on bise of shell and on base of 
E.K.Z. 17. Get x case, Cap of fuze 
een(?). : 
Kë Gr. Blau- ge ae I Blue, KI head, Blue cross 
1 .Z. fs on cylindrical portion. 

— Gr. Gelb- E.K.Z.17  ..| Blue, yellow eva 3 yellow 
reuz, crosses; 2 diametrically op- 





posed on the cylindrical por- 
tion and 1 on the base. 





10:5 | L.F.H. Gr. Grkz. 
L. 


Long light field | H.Z. 14. 
F.H. Gr. Grkz. 1. o. 


Blue, yell 
howitzer shell. | EHS. 17 ue, yellow Dead. Freen cross 


on base, Cap of fuze green (?). 


yd .H. Gr. Blau- eg H.Z.05 Gr. ..| Blue, yellow head. Blue cross 

d ^ Du ENS H.Z. 16. on shoulder, 

KA r. ec E.H.Z.17  ..| Blue, yellow head, 3 yellow 
eUz, | crosses; 2 diametrically op- 


| posen on the cylindrical por- 
L.F.H. Gr. Gelb- tion and 1 a: dng 





i E.H.Z. 17? . 
kreuz 1 (? 
10 cm. Gr.15 Grkz. 1| 1915 10 cm, gun | Gr. Z. 04. Grey ... 


shell. | Gr. Z. 14 n/ A. 


am 








~~ “396 = MAD 





| 
` 
E 
| 
D 
| 
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ARTILLERY GAS SHELL. 


—— ' | 
| German English 


Filling.§ name. equivalent. 


Diphosgene * «| Grünkreuzt...| Green cross ... A. and slight L. ... ...| 392 

gro or brommethyle- | Grünkreuz ...| Green cross ...| A. and slight L. ... 
thylketone. 

Diphosgene (30 95-70 9) and Grünkreuz 1 | Green cross 1... A. and L. 


chloropicrin (70 95-30 95). 
Diphenylchlorarsine (16 95) and 


E, (84 95). 

Dichloreth ylsulphide (80 95-90 95) 
and solvents: carbon tetra- 
chloride (20 95-10 95), chloro- 
benzene (20 95-10 95). 


Blaukreuz ...| Blue-eross  ... H.E. and 8. w i| 990 


Gelbkreuz ...| Yellow cross | V. and delayed L. and A. | 398 


/ 
c2 
E 
dën, 


Diphosgene or brommethyle- | Grinkreuz ... 


thylketone. | 402 
Diphosgene (30 9-70 9) and | Grünkreuz 1 Green cross 1...| A. and L. ES 
chloropicrin (70 %-30 %). 
Blue cross ...| H.E. and S. ...| 404 


HAN wen (24%) and | Blaukreuz ... 


Green cross ...| A. and slight L. ... 

(7 Kr 

Dichlorethylsulphide (80 95-90 95) Gelbkreuz ...| Yellow cross ...| V. and delayed L. and 
and solvents: carbon tetra- A. 

chloride (20 95-10 95) chloro- | 406 
benzene (20 95-10 99). | 

Ethyldichlorarsine (47:795) and |Gelbkreuz 1 (?)| Yellow cross 1(?) 
dichlormethylether (52°3%). 

Diphosgene (30 %-70 %) and | Grünkreuz 1 | Green cross 1... A. nd L. e D vais 


chloropierin (70 95-30 %). 


410 


* Trichlormethylchloroformate. 

t Also known as Per-Stoff. à 

t A. = Asphyxiant, lethal, poisonous ; L, = Lachrymator (tear-gas); S. = Sternutator 
(causes irritation and pain in the nose and throat, and often sneeżing); V. = Vesicant (skin 
irritant, causing —: H.E. — High Explosive. 

§ Percentages by volume, except for blue cross shell where they are given by weight. 
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LIST OF GERMAN 





| 


Colour and distinctive 


| German Pattern of 
y 
Cali bre. markin gs. 


designation. shell. | 
| 


| 
us i5 15 cm. Gr. 12 T. ...| 1912 


| | 
| Gr. Z.04 ...| Grey, black head, black T. 
(14:907) | 15 cm. Gr. 12 T., a 


| Grey, green head, green T. 


grün. | | | 
15 cm, Gr. 19 K. .... T | ‘ss | Grey, yellow head and yellow K. 
15 cm. Gr. 12 n[A. | 1912 n/A.... | Gr. Z. lán| A. | Grey, 2 blue bands, green cross 
Grkz. | | on base and shoulder (?), 
15 cm. Gr. 12 n/A. | | 
Grkz. 1. | | 
(?) Ditto |... © scl DCO ws . EEGEN - ` bet El ee 
15 cm. Gr. 12 n/ A. | 1912 n/A.... een) Gr. 2.9 .. Green cross and 2” on base 
Grkz. 2. | | and cylindrical portion, 
| | | 
15 cm. Gr. 12 n/A. | 1912 n/A.... is Gr. Z. 17 ... 9 yellow crosses; 2 diametri- 
Gelbkreuz. | |. cally opposed on the cylindri- 
| . eal portion and 1 on the base. 
| 15 cm, Gr, 12 n/A. | 1912n/A. ... .. Gr. Z. 14 n/A. | Grey, 2 blue bands, 2 blue 
| Blaukreus. | crosses diametrically opposed 
| on the eylindrical portion and 
| | 1 on the base. 
Ib cm. Gr. (verst) ? ? | Gr. Z. 14 n/A. A yellow crosses; 2 diametri- 
Gelbkreuz. | | | eally opposed on the cylin- 
| | | |, drieal portion and 1 on the 
| | | base. 
| l6 cm. Gr. ? (Haube), | ? | Gr. Z. 04 a) Ditto ... vee IT 
Gelbkreus. | | 





| 





- ^. 
——————— ÁEM—M M € 


ei 21 21cm. Gr. 96 n/A. | 1896 n/A.... 
(21°1) | Grkz. 2. | 


91 cm. Gr. 96 n/ A. | 1896 n/A. ... 
Gelbkreuz. 


| Gr, Z. 92 iat Grey, blaek band (?) i abe 


Grey, 3 yellow crosses; 2 dia- 
metrically opposed on the 
A m is portion and 1 on 
the base, 
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ARTILLERY GAS SHELL. 


gg 








i German English ^ 
Filling.§ name. egene, Effect.1 
Page. 
| | 

Xylyl or benzyl bromide ... ...| T-Stoff ded. aU =< ge Lo 3 Gë je 
X ylyl bromide (88 %) and brom- | 7-grin J Gron “T= ud sane E? a 412 

meth ylethylketone (12 25). i £ i 
Monochlormethylchloroformate | A-Stof icd wë S - ..| A. and slight L. ... | 
Diphosgene or brommethyl- | Grünkreuz ...| Green cross ... A. and slight L. ... | 

ethylketone. d | Lr 
Diphosgene (30 9-70 9) and | Grünkreuz 1 | Green cross 1... A. and L. | 4:4 

chloropicrin (70 25-30 %). | 
Pnenyl carbylamine chloride ... ? ? L. € Mie ees ] 
Phosgene (60 95, diphosgene | Grünkreuz 2 | Green cross 2... A., S., and slight L. 

(259), and diphenylchlorar- ! 

sine (15 95. 416 

? Gelbkreuz ...| Yellow cross... V. and delayed L. 
and A. 

Diphenylchlorarsine (28%) and | Blaukreuz ...| Blue cross . H.E. and S. Ba ...| 418 


H.E. (72%). | 
| 


Dichlorethylsulphide (80 %), | Gelbkreuz  ...| Yellow cross .... V. and delayed L. and A. | 420 
and a solvent, chlorobenzene . 


(20 %). | 
| 


«Gelbkreuz — ....| Yellow Gross ... 


Í 
i 


V.and delayed L. and A. | 422 


D S aano n o e 


Phosgene (60 %), diphosgene Grünkreuz Green cross 2...| A., S., and slight L. 
(25 9), and diphenylehlorar- 
sine (15 99). " 
Dichlorethylsulphide (75 9$) and | Gelbkreuz 
dichlormethylether (5 95, in 
addition to & solvent, chlo- 
robenzene (15 95). 


426 
.| Yellow cross ... V.and delayed L, and A. 







t A. = Asphyxiant, lethal, poisonous;  L. = Lachrymator (tear-gas; S. = Sternutator, 
causes Litter? pain in the nose and throat, and often sneezing; V.= Vesicant (skin 
irritant, causing blisters); H.E. = High Explosive. 

§ Percentages by volume, except for blue cross shell where they are given by weight. 

















TABLE SHOWING PARTICULARS OF RIFLING OF GERMAN GUNS AND HOWITZERS, 
AND NATURE OF SHELL EMPLOYED. 


Name. 


2 cm. Anti-Air- 

craft Gun 

9 cm. Flugzeug- 
Kanone 

3'7 cm. Anti-Air- 37 
craft Gun | 

37 em. Flak. 

37 cm. Revolver ei 
Gun* 

ó'7 om. Rev. K. 

9 cm. Gun on! 53 
Shielded Mount- 
ing (or on Case- 
mate Mounting)* 

Dom, K* (v P.L.) or 
cm. K. (v. Kas. L.) 








5'7 cm. Q.F. Gun | 
on Pivot Mount- 
ing* 


762 cm. Infantry | 7°62 
Gun 


5°7 | 
| 
(3-in.) 
| 
| 





(converted Russian 
Field Gun) 
Inf. Gesch. 


762 cm. Anti-Air-| 7°62 | 

craft Gun (3-in.) | 

(converted Russian 
Field Gun) 

7:62 em. besp. Flak. 


| 

| 
(T7 cm. Field | 77 | 
Gun,* '96 n/A. : 
F.K. 96 nj A. 


(77 cm.) Field Gun) 77 | 
16 | | 
F.K. 16 








(For particulars of German Naval Guns, see page 276.) 








K. Gr. 16 
C-Gesch. der F.K. 16 


Rifling. 
Grooves. 
Shell. Shrapnel. 
Pitch 
Num-|Depth.| Width. 
r. | mm. mm. 
— | 9. — ~. 2 em. L.S. Gesch. to 
—- | 12 — — $'7 em. L.S. Gesch. 
| | | 
6° D 0'4 7'8 ó'7 em. Gr. (P.). 
| 37 em. Spgr. 
P Ir 24 | 04 5:9 5 em. Gr. (P.). 
to 
5^ 56' 
| 
| 
bäi AER d a 5'7 em. Gr. (? 
| | 57 em. Gr. mP. (7) 
| | 
= 24 ES - 7°62 cm. Gr. 
| | | 
| 
= | 24 Z aa 7:62 em. Flak. Gr. (2) 
| | 
| | | | | 
| | bo 
O oO / | ^ | R.K. Gr. 96 F. Schr. 
UIT E : | F.K. Gesch. 11 F. Schr. 26 (umg.) 
K Gr. 14 
| | K. Gr. 15 | 
| K. Gr. 15 m.P. 
L.F.K. Gr. | 
| F.K. Leucht-Geschoss L/3°8 
| 
o d | PER | — K. G "e 15 
8 30 | 32 | LF K. Or. F. Schr. 96 (umg.) 


* These guns also fire case-shot. 











| 
| 























| HO UK 
cm. Na atii De Shell. Sh ] 
| rapnel. 
| Pitch. Mns Depth.| Width. 
| ber. mm. mm. 1 
avs E SE 
cm.) Light; 10°5 * dg À 
iL o ers a 5—12 | 32 | Lë 68 F , H. Gesch. 05 F.H. Schr. 16 
Wi GC 14 and incendiary 
98/09 Sne 
| | H. Gr. 15 S 
| | L.F.H. Gr. i 
| F.H. Leucht - Geschoss 
| Liza 
(10°5 cm.) Light | 105 eg dn 39 : ; 
(re Howitzer ES em 
A. | 
10:5 , | | H. Gr. 15 F.H. Schr. 16 
Fi eld Howitzer, s SOME ec gr, = [|| £F.H. Gr. 
PPP e | | C- Gesch. der SG F.H. 
l. F.H. Kp. | | j | 
| | | | 
| | | 
H cm. Gun '73/88| $8 3 10 24 1:25 | 8:5 | 9 em. Gr. 82 (P.) 9 em. Schr, 82 
or *73* | | 9 cm. Gr, 88 H em. — 91 
9 em. K. 73/88 |9 em. Gr. 14 |. 9 em. Schr. 15 
9 cm. A 73 | 9 em. Gr. 14 A | 
| 
| 
9 cm. Aen 8'8 3° 10 24 1°25 85 9 em. Gr. 14 | 
ter Coe | 
9 em. BLA LK. | : | 
a 
95mm.FrenchGun, 95 1° BT Wi 28 0'8 10°6 9:5 em. Gr. | 9:5 em. Schr. 
franz. 95 mm. K | | ^ 
| S 
10 cm. Gun "14 | | | 
10 cm. K. 14 | | | 
! . Gr, 96 | 10 em. Schr. 96 
Sens ka P 
10 em. K. 97 E Lee Gr. 14 
-l05 | 4-8 32 1:25 6:8 4 
i | 10 em. Gr. 14 A 
10 cm. Gun '04 | | 10 em. Gr. 15 | 
10 em. K. 04 . Gr. Li 
10 cm. Gun* | | | 
10 em. K. j | 
| 
* Formerly, these guns also fired case-si.ot. 
Z / 











OO e 


Name. 





10 cm. Gun on Car- } 


riage with Over- 
head Shield (or 
in Turret)* 

I0 em. K. (i. S.L.) 

10 cm. T.K. 

10 cm. Gun, Re- 
inforced, in Tur- 
ret* 

10 cm. T.K. (verst.) 

10 cm. Short Gun 
in Turret 

kz. 10 em. T.K, 

10 cm. Coast De- 
fence Gun 

10 em. Kst. K. 

10 cm. Coast De- 
fence Gun on 
Wheeled Car- 


riage 
10cm. Kst. Ka. RL. 


French 120 mm, 


Long Gun 


“ranz. lg. 120 mm. K. 


12 cm. Heavy Gun 


s. 12 em. K. 


Russian 


russ. LH 09 


13 cm. Gun 
13 em. K. 


15 cm. Gun with 


Chase Rings 

15 em. R.K. 

15 cm. Long Gun 
with Chase 
Rings 


lg. 15 cm. R.K. 


Light 
Field Howitzer 


| 


10°5 | A 27 10’ 


12°03 


12°19 


13°5 


14°97 


14°97 

















* These guns also fire case shot. 





t Not fired by &z.10 em. T.K. 


Rifling. | 
Grooves. | 
! Shell. 
Pitch 
e Num-|Depth.| Width. 
ber. | mm. mm. 
M ton b 
| 
po 
32 1:25 68 +| 10 cm. Gr. 
| | || 10 em. Gr. 14 
| 10 em. Gr. 14 A 
10 em. Gr. 15t 
J 
" m — a — 10 em. Gr. 06 
| | 10 em. Gr. 06 
| 10 em. Gr. 16 
- M i = — LI? em. Gr. 
4 | "30 1:3 8:4 12 em. Gr. 88 ajA. 
| 12 em. Gr. 14 
| 12 cm. Gr. 14 A 
| | | | 
—- E d. = | — | 12 em. Gr. 
| | | 
| | 
| 
7° approx.| 36 | 13 
approx. shell. 
| | | 18 em. Gr. 14 
3^ 4' 94 16 | 163-123 | 
| 15 em. Gr. 80 (2) 
| 15 em. Gr. 14 m.v.F. 
| | (| 15 em. Gr. 14 A.m.v.F. 
| | | 
3 10 SA | Lë 17-14:5 | 





Mt ttt Us € —Ua!À 
-— ——— a áÓ 
"rege 


Shrapnel. 


10 em. Schr. 96 


| 12 em. Schr. 


| 12 em. Schr. 80/92 


| 12 em. Schr. 15 


7 approx. 13 cm. Gr. and SES 13 cm. Schr. 


| 
| 
| 

m.v. E. 





15 cm. Schr. 80/92 
15 em. Sehr. 15 


e - 
A ` 
Kg 
n^ 4 WW 
p 
ech: 
ev 
c = 
+ , N 
`N 





Name. 


15 cm. Long Gun 
lg. 15 em. K. 


15 cm. Experi- 


mental Gun on 
Wheeled Car- 
riage 

15 em. Vers. K.i. R.L. 


15 cm. Gun 16 
15 em. K. 16 


15 cm. Gun on 
Coast Defence 


Mounting '07 
15 em. K.i. 


15 cm. Gun with 
Overhead Shield 
15 em. K. i. S.L. 


15 cm. Heavy 
e; IH. 


15 cm. Heavy 
= Howitzer 
s. P.H. 02 


15 cm. Heavy 
7 em Howitzer 
&,; SP, LS 


15 cm. Long Heavy 
Field Howitzer 
"Lä 

lg. 6. F.H. 18 

15 cm. Howitzer 
in Turret 

15 em. T.H. 


15 cm. Heavy 
Coast Defence 
Howitzer 


| 
st. L. 07 - 


| 14°97 | ill 44) | — e 


Field Howitzer | | 
| 
| 


Rifling. 








Calibre. Grooves. 
cm. Pitch | Shell. 
T Num- Depth.| Width. 
| ber. mm. mn. 
E We | 
9°5 15 em. Gr. 88 


15 em. Gr. 96 

15 em. Gr. 12 

15 em. Gr. 12n/A. 

15 em. Gr. 14 

15 em. Gr. 14 (Haube) 
15 em. Gr. 14 A 





| | | 15 em. Gr. (?) ( Haube) 


I 


14:97 6° "Ppros 48(?) | | — | 16 em. Gr. 08 
| | | 15 em. Gr. 03 (Haube) 
| 
| 
| 
| 


6° approx. vert ) 


| 
e | 
| 14:97 — Au =: 15 em. Gr. 06 





15 em. Gr. 05 
15 em. Gr. 06 





1497 | 4-12 |.36 | I3 9*5 | 

| | 15 em, Gr. 88 
15 em. Gr. 88 
15 cm. Gr. 96 


15 em. Gr. 04 


eege 


14:97 | 


shell 
15 em. Gr. 12 n/A. 
15 em. Gr. 14 
15 em. Gr.14 A 
15 em. Brand-Gr. B 
| 15 em. Brand-Gr. C 


14:97 


—— — d 
Duong ona di 


15 em. Gr. 12. 
15 em. Gr. 12 n[A. 
15 em. Gr. 14. 


o2 
bo 

| 

| 
r 


S 
e gg T EE EE 


15 em. Gr. 88 
15 em. Gr. 14 
| 15 em. Gr. 14 A 


4°-19° | 36 L3 9:5 


| 
14:97 dm 
14:97 


14:97 Sch eeh WS — 15 em. Gr. 88 
e | 
| 


| 


| 
| 
| 
| 
* Also fires 15 em. Gr. 14 (Haube). 


Probably same 


15 em. Gr. 14 (Haube). 





Shrapnel. 
| 
| 
| 


| |15 ) em. Schr. 90/92 
| 15 em. Schr. 92 
| 15 em. Schr. 07 
15 em. Sehr. 15 


RE 


15 em. Schr. 03 - 


(g 
15 em. | Schr. 
(Haube) (?) 


as above (?) 





15 em. Schr. 08 
| 5 em.Schr.03(gr.) 





15 em. Sehr. 03 
15cm. Schr.03(gr.) 


15 em. Gr. 12 and smoke | 


6€ 














30:5 cm. Austrian | 30:5 — 
Howitzer | 


68 — 
305 cm. Heavy | 
Coast Defence | 
Mortar '96 | 
s. Kst. Mrs. 96 (80°5 
cm. ) | | 


Sonni: Calibre. 
cm. . 
sien Num-| Depth.| Width. 
| ber. | mm. mm. 
É "vs LE. i. RW L4 13 
20:3 cm. Russian | 203 — 46 — 3^ — 
Howitzers 77 | (8-in.) | | 
and ’ | | 
russ. 20cm. H "za, 92 | | 
| 
21 cm. Gun with | 20:93 2* 10 30 2:6 18:5-14:6 
Chase Rings | | 
21 om. R.K. 
21 cm. Howitzer! 20:93 RS | 36 2:4 15:5 
| in Turret | | 
| 21 cm. T.H. | 
21 cm. Bronze 20°93 12 30 2°4 15:5 
Coast Defence | 
Mortar | : 
21 cm. Br. Kst. Mrs. | | 
4 "a vw uS: bg T 
: 21cm. Mortar ..]211.| 58 64 | rō 6°85 ) 
21 em. Mrs. to | | 
(1902 pattern) 11 '50 | | 
| 
i denn ” (21cm.)| 211 ep zm DuC emi 
(1910 attern) 
“ Long Mortar’(21) 21°1 
cm.) 
lg. Mrs. 
(new pattern) | 
28 cm. Howitzer | 28:0 (?) — oe A "S 
on Wheeled Car- | 
riage 
ZA CR. Sak E | | 
28 cm. Coast De | 28°0(?) — wn wm = 
fence Howitzer 
Ast. H. 1. Kst. AL. | 
| 


Grooves. 








Shell. 


21 em. Gr. 06 


21 em. Gr. 80 (P.) 


| 
| 





— —— — —— ——— M 


21 em. 
21 cm. 
21 em. 
21 em. 
21 em. 
21 em. 
21 ecm. - 


21 em, 


21 em. 
21 em. 


268 em. 


28 em. 
28 cm. 


21 em. Gr. 06 


Gr. 06 


Lggr. 


30*5 em. Gr. 


30°5 em. Gr.(?) 


21 em. Schr. 04 


21 cm. Schr. 89 
Ec. or 21 em. 
Sehr. 89 abg. 


o 
© 





le 


Shrapnel. 





Shell. 











Name. 


SE 


— — ——À EE — ` 


DISTINGUISHING MARKS ON GERMAN 
AMMUNITION. 


| 

















d e 
i e For coloured markings on gas shell see pages 17-21. 
= S For marks on German Fuzes see pages 14 and 15 of (S.S. 306) 
c RK d “ Notes on German Fuzes " (Second edition). 
i Y e 
` SE 3 N I.—COLOURED MARKINGS ON SHELL. 
S se .8 © 
Tox 3.8 S a ER | | 
> e WK E - Mark. Shell. Signification. 
3 $ g : Sais dani CMS ES 
` Vertical black stripe SES | Field gun and | Without smoke producer. 
ch light field | 
| I howitzer shell 
E Green band above dri iving Field gun and | Bursting charge of me 
e >, band light field acid. 
TED MELOS howitzer shell 
1.5 Blue, yellow or red band | Field gun and | Bursting daag that differ 
E above driving band | light field from the regulation 40/60 
Ls D howitzer shell amatol. 
O “kl. Ldg." stencilled in |1914 pattern field | Reduced propelling charge. 
aa E, 28. white gun shell 
c o “m.V.” stencilled in black | Field gun shell... Delay action percussion fuze. 
Gi E « Am.” stencilled in white...| Field gun shell...| Part of nitrocellulose propel- 
GE D o3. ee - ling charge replaced by a 
oo. As slab of an ammonium 
k e nitrate explosive. 
CH em « A" stencilled in white ... Field gun shell...| Variation of propelling charge 
ó 5 (see page 73). 
x” m « St." stencilled in black ... re gun shrap- Steel bullets. . 
= perpe « R” stencilled in black ...| H. E. shell of foot "With smoke producer. 
A e ; | artillery 
ra | Black ring round nose ol Shell of 7:7 cm. Bursting charge of amatol 
= | | to 21 cm. (Fp. 60/40, a mixture of 60 
tts B e a ER | calibre per cent. T.N.T. and 40 per 
Ime. SA cent. ammonium nitrate), 
e " e Sg | Blue ring round nose .. Shell of 9 em. to | Bursting charge, mixture of 
Qu A Se G E | 21 cm. calibre dinitrobenzene and T.N.T. 
ss a S L g or  dinitrobenzene and 
x Xx ; trinitroanisole. 
= hH S E Š 1 blue and 1 black ring Shellof 9cm.to Bursting charge, mixture of 
ot Ek ) = ss round nose 21 cm. calibre dinitrobenzene and Fp. 
d S CHE ch "uz ... 60/40 or dinitrobenzene and 
ed? says An. 60/40. i 
© i ee 13 
eo v; =i ME e — —— 


re 13641) : A 





d P ` 
" J ` 


- . y Te > b ^ > "c P 
Wem NS Er ET, erën 
+ Je Ss Wa "uf rad aan Tc. Se EH {er 
d » 


— A 
* 








34 


I.-COLOURED MARKINGS ON SHELL- continued. 


Mark. 





White ring round nose  .. | 


4 short black vertical | 
strokes, radiating from | 
nose 


—— M 


2 blue bands round cylin- 
drical portion 


Black M below shoulder ... 


“ 12,19," 
« $ 20, 3” 


* $ 15,24" 


* Brandgr." 


Black B with date marked 
below in black 

Black nose of yellow shell 
ID N' 


2 red rings round cylin- f 
drieal portion 


1 red ring round cylindri- 
cal portion 


Black ring below shoulder. 


or below forward driving 
band 
Red head 


+ or — on head or base 
One black band round 
cylindrical portion 


Three black bands round 
cylindrical portion 

Green bands round cylin- 
drical portion 


Shell. 


Shell of 9 cm. to 
21 cm. calibre 


15 cm. Schr. 80/92 
15 em. Schr. 90/92 
15 cm. Gr. 14 and 


12 cm. Gr. 14 
15 cm. Gr. 12 n/A. 


16 cm. Gr. 12 
Shell of 12°19cm., 


15:24 cm., 20:3 
cm, calibre 


| 16 cm. Brand- 


granate C. 

1b cm. Brand- 
granate B. 

Naval H.E. shell, 
15 cm. smoke 
shell (1912 pat- 
tern shell) 

18 cm. Gr. 

13 cm. Schr. 


I0 cm. Schr. 96... 


18 em. Schr. 


16 cm. Schr. 03 


(gr-) 
On some shrapnel 


.| 10 em. Schr. 96... 


à 9 to 21 cm. 


Original H.E. 
shell of 7:6 cm. 
and 17 cm. 
« Minenwer- 
fer" 

1916 patterns of 
above 

17 cm. “ Minen- 
werfer" H.E. 
shell 


12 cm. Schr.80/99 |. 4 pj. 20, 


Signification. 





Bursting charge, ammonium 
nitrate mixture containing 
no nitroglycerine (T.N.T. 


SO ` 


+ Fuze hole screw-threaded to 
take Dopp. Z. 92. 


that Dopp. Z. 92 can be 
used. 

To distinguish this shell from 
15 cm. Gr. 12. 


d Io? charge moulded so 


.| On shell made by “ Mannes- 


mann” process. 
German shell for captured 
Russian guns (4°8-in., 6-in., 


-in.). 
Incendiary shell C. 
Incendiary shell B with date 
of filling. 


« Filled " shell. 
Nebel or smoke. 


.| Increased thickness of walls. 
.| Increased thickness of walls, 


and bullets set in resin. 
Bullets set in resin. 


Steel bullets. 


Filled with short lengths of 
chain for use against aerial 
targets. 


.| Shell of non-standard weight. 


H.E. filling (as distinct from 
gas). 


To distinguish from above. 


Bursting charge of potassium 
perchlorate mixture. 


C9 omm 
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II.-STAMPINGS ON SHELL. 


The stampings of chief interest are those denoting the nature of the 
bursting charge and the date of manufacture. 





Stamping. 


Fp. 
Fp. 60/40 


ANM vo 
An. 60/40 


E 
Di, 60/40 


= 


(B 13641) 





— - o — —- —— — e 


Shell. Signification. 





——— m MM mme 


On body and base of shell. 


Distinguishing mark stamped on all shells and 


. fuzes of naval origin. 


On head of shell. 


These relate to the filling. 





| Fp. 02 = Fi üllpulver or T. N.T. 
(introduced in 1902). 

60 per cent. T.N.T. and 40 

per cent. ammonium ni- 


trate, 2.¢., à e amatol. : 


Trinitroanisole. ` 

60 per cent. trinitroanisole 
and 40 per cent. ammonium 
nitrate. 

Dinitrobenzene. 

60 per cent. dinitrobenzene 
and 40 per cent, ammonium 
nitrate. 

Donarit A(free from ) 

| — AER 
| Westfalit A (free 
| from  nitrogly- | Ammo- 


cerine) nium 
‘es Glückauf nitrate 
TN Lignosit mix- 
v Fram tures. 
e | Wodanit 
; Perrumpit 
í Aldor fit J 

9 rey (on 1 


4 
10 cm. Gr. 4 4 


e: ll contains smoke pro- 


12 ^ Gr. 14 d due: 
14A 


16 124 Gr. 14 4 
I Schr. 16 .. 


) 
“| 
‘| 
10 em. Schr. 96... 
I2 cm. Schr. 80/92 
12 cm. Schr. 
15 cm. Schr. 16: 
15 cm. m 
m.v.F. 
same as for B. 


Bullets set in pitch made 
from brown coal (Braun- 
kohlenpech). 


.| Bullets set in pitch (Stein- 
kohlenpech). 





Ze SCH. 





amm Ar > ; x. 
ASIA rA 
d ch "a Mim 

A . 


— 


T 
TT 


ai e 


ATA 
me 4 d 
P. ^ 
TO wä 

* 2 Le 


Ty 


bd ~ 
^ TRAO 
A 


^ 


a - ^ Kb | TT 
ME ART oer SIP ms k " Së "5 
a D ge p ft wf» 
KA, Ki Lut r e TG e - ó 
Aw Lk ` sz Sr ZA + y 
> 
Ki 


EI 


= 


< e em 


* 


am 
o Tut EEN 
k e 
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IL—STAMPINGS ON SHELL—continued. 
On cylindrical portion of shell. 





Stamping. Remarks. 








Serial number .| Only on shell with screwed adapter. 

Lot number ... E “st 

Manufacturer’s mark ...| + Generally together. 

Date of manufacture P 

Stamp accepting delivery... | On all shell. 

N immediately above driv- | On most shell and shrapnel on which the 
ing band on the left of driving band is of a new pattern. ‘This 
stamp accepting delivery stamping is missing when the new pattern 
(inspector’s mark ?) driving band differs externally from the old 

pattern, e.g. narrower driving band, one 
driving band less than before, driving band 
of different metal. 

Abbreviations such as Ad. | Mark of the artillery depót where the shell 
or Mg. immediately above | was finished. 
the driving band on thé 
right of the stamp accept- 
ing delivery (inspector's 





| mark?) pt ES 
D + kr e <——- Nature of bursting charge. 
Gfsb<— Manufacturer's mark. 
Seil <- — Inspector's mark. 
n Serial number. 


turer's mark, date of 


Lot number, manufac: 
manufacture. 


Inspectors mark. 


Mark of artillery depôt 
where finished. 
New type of driving band. 








di 


II.-STAMPINGS ON SHELL—continued. 
* On base of shell. 








Stamping. Remarks. 
Serial-number a S Only on shell with screwed base, in which case 
: | it is stamped on the rim of the base. 
Lot number ... e vy 
Manufacturer’s mark » Sometimes present; generally together. 


Date of manufacture iis 
Stamp accepting dre On all shell hitherto examined with very few 
(inspector's mark ?) 


exceptions. 


Lot number. 
Manufacturer's mark. 
Inspector's mark. 
Date of manufacture. 


Stamp accepting delivery. 








IIL—LETTERING, Se, ON CARTRIDGE CASES. 





Mark. tis Ammunition, Signification. 


V.R.P. “i es 0 | 10 em. cartridge cases. , Verkürztes Rohren-Pulver, 
for fixedand separate | Tubular powder cut in 





ammunition short lengths. 
' 10 cm. cartridge cases e , 
Ersatz Róhren- Pulver. 
E.P., Ers. R.P. sr E separate | | substitute for tubular > 


13 cm. cartridge case powder. 


* Nur für 15 cm. Vers. K.” | Cartridge cases for | Nur für 15 em, Verruchs- 
15 cm. experimental Kanone. 
gun on wheeled car- | Distinguishing mark. 
riage (15 em. Vers. 

K. 1. R. L.) 

** Mit Vorl.” sé ..| Cartridge cases of | Mo Vorlage. | 
15cm. heavy or naval| Cartridge case contains 
gun (s. Jo em. A, or flash reducer. 

15 cm. S. K. L40) 














rg ee Nanc ee om 


7,8 PES 


- ^ S23 7teVS27Tt = 
r b EUN EN £s 





AGE Qon cma orm i 
> vk 3 $4 =é e " L 


VAY eens SD 
A 


A là i3 aTa ^e 
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III.—LETTERING, &c., ON CARTRIDGE CASES—continued. 


re UMUDDUDBDUULUDUMie||oaoee|e;eeSeSS "nn IC 


Mark. Ammunition, Signification. 


SSeS 


** Haub. Gr." ia Cartridge cases of| Hauben-Granate, 
15 cm. heavy ornaval| Only for use with shell 
|, gun (s. 16 em, K. or with false cap. 
15 cm. S. K. L/40) 
On cartridge cases for | For use with Gr. 14 
(21 cm.) mortar con- and Gr. 14A only. 


taining a charge of 


On cardboard cover of 
cartridge case in 
white lettering ‘ Nur | 








fir Gr. 14 und 14A 3°82 ke We: 
verwendbar” (10 x 10 x 14) | 
+ or — on base of car- | 10 cm. cartridge for| Shell of non-standard 
tridge case | 10 cm. Gr. 1j orl weight. 
10 cm. Gr. IZA 


Yellow stripe across base | Russian and Japanese | Ammunition for captured 
of cartridge case cartridge cases Russian and Japanese 


ns. 
White stripe across base | German 7:7 cm. cart- | Reduced propelling 
of cartridge case. ridge cases. charge. 


mg 


IV.— DISTINGUISHING MARKS ON SHELL AND 
CARTRIDGE BASKETS. 


Mark. n Basket. Signification. 





Contents : 10 cm. Schr. 96, 
fitted with Dopp. Z. 92 
| f. 10 cm. K. or with 
Dopp. Z. 92 K. 16. 
S 10 em. shell] basket Contents: 10cm. Schr. 96, 


(fixed ammunition) 





Blue tape ... "| 10 cm. shell basket 
| 


(fixed ammunition), "fitted with Dopp. Z. 92 
lg. Brig. 
15 cm. shell basket ...'; Contents: 16 cm. Gr. 14, 
| fitted with Dopp. Z. 92 


Red tape 


lg. Brig. 
‘Contents: K shell. 


Yellow tape T shell 


Black tape 15 cm. shell basket Green T shell. (T— 


Green tape | | Geschoss, grün.) 
« Nur für 15 cm. Vers. K.” | Shell basket of 15 cm. Nur für 15 cm. Versuchs- 
experimental gun on Kanone. 
wheeled carriage Distinguishing mark. 
15 cm. Vers. K. 1. 
EL | 
Wooden label marked Cartridge baskets of | Contents: cartridges for 
* Haub. Gr.” 15 cm. heavy or naval; shell with false cap. 
gun (s. 16 em. K. or 
15 em. S. K. L[40) 
Yellow cross on each face | Cartridge baskets or | Ammunition for captured 
boxes Russian or Japanese 
guns. 
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Abbreviations used in connection with 


German Ordnance and Ammunition. 
For stamps and markings see pages 33-38. 





Abbreviation. Signification. 
A. ia ...| Artillerie 
a/ A. ET ..] alter Art 
abg. = ...| abgeändert 
Abpraller 
Am. TN ...|| Ammonsalpeter 
An. s ...| Trinitroanisol... 
An. 60/40 .| Anisol 60/40 ... 
As. kei ...| Arsenik 
Az. - vam Aufschlag-Zünder s 
Az.m.V. ... .| Aufschlagzünder. mit Ver- 
zóügerung 
Az.u. Bz.... . Aufschlag- und Brenn- 
Zünder 
B., Bat., Battr....| Batterie 


b., belg....  ....| belgisch 
B.A.K. Ballon- Abwehr-Kanone 
Bd.G., Brd. Gesch. Brand-Geschoss 


Euglish equivalent. 


...| Artillery. 
.| Of old pattern. 
...| Converted. 
| Ricochet. 
..| Ammonium nitrate. 
..| Trinitroanisole. 
.| 60 per cent. trinitroanisole 


and 40 per cent, ammo- 
nium nitrate. 


..| Arsenic, 
..| Percussion fuze. 


Delay action percussion 
fuze. 

Percussion and time fuze 
(T. & P.) 


...| Battery. 
...| Belgian. 
; l— ort gun. 


Incendiary shell. 


Brand. Gr. .| Brand-Granate Ze i 
Bett. Gesch. .| Bettungs-Geschütz ... .| Gun on platform mounting. 
BL E "if ...| Boden-Zünder ..| Base fuze. 
Bl. s -o- Mt 4 D ...| Blind. 
Blaukreuz .| Blue cross. 


Bleiplombe À 


Br. Mrs.... ...| Bronze-Mörser 

Bl. P. T .... Bláttchen-Pulver 
B-Stelle . e ...| Beobachtungs-Stelle 
Bz. ech ...| Brenn-Zünder 
C-Gesch. ..] O-Geschoss  ... 
DE C uu ...| Construction/92 

: E, ` uu .... Dum-dum-Geschoss ... 
Di. “ae I Dinitrobenzol... 

Dz., Dopp. Z. ...| Doppel-Zünder 


...| Lead seal or protective cap 


(of fuze). 


..| Bronze mortar. 

...| Flaked powder. 
.| Observation post. 
.| Time fuze. 


| “O” shell (streamline). 
.| 1892 pattern. 


.| Dum-dum bullet. 
..| Dinitrobenzene. 
.| Time and percussion fuze. 





^s tn AM: 





hnnc C LS cf cc a S AME MARNE ——e——ÀÓ—nÓÜQ 


Abbreviation. 


E. 
E., Eis. ¢.. 


Ec. 
E.H.Z. 
E.K.Z. 


Ers. 


f., fr., franz. 
f. 10 cm. K. 


.| Empfindlicher 


ECH, Ree, B.P.... 
isi ...| Ersatz ... 
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Signification. 


-| Empfindlich 
.| Eisenbahn 


..| Eisen-Oentrierung ... 
| Empfindlicher 


Haubitz- 

Zünder. 

Kanonen- 
Zünder. 

Ersatz Rshren-Pulver 


.| franzósisch i 
...| für 10 cm. Kanone 
Fb. or Fliehb. ... 


Fliehbolzen 


-—— —_ 


| Sensitive, i.e., 


English equivalent. 





— — — — = mm — ———À—— 


instanta- 





neous (fuze).. 


| Railway, ie, on railway 


mounting. 
With rear driving ban4 only. 
Sensitive, ie, instanta- 
neous howitzer fuze. 
Instantaneous gun fuze. 


. Substitute tubular powder. 
.| Substitute. 


.| French. 
...| For 10 em. gun. 
| Centrifugal bolt (safety 


device). 


Fest. ..| Festung ...| Fortress. 
F, Gr. .| Feld-Granate .. | Field gun H.E. shell. 
F.H. ..| Feld-Haubitze - ...| Field howitzer. 
F. H. Sehr. : Feld- Haubitz- -Sehrapnel :| Light field howitzer shrap- 
nel. 
F.K. ..| Feld-Kanone ... .. Field gun. 
FI. ..| Flügel .. ..| Vanes (on bomb). 
Fl. M.W Flügel-Minenwerfer... .| Trench mortar that fires a 
bomb fitted with vanes. 
Flak. ys EA Kantia .| Anti-aircraft gun. 
F. Patı .| Feld-Patrone .. .| Field gun cartridge (fixed 
ammunition), 
Fp. 02 or Fp. | Füllpulver Construction 02 | 1902 pattern explosive 
C/02 XN. X «)- 
Fp. 60/40 | Füllpulver 60/40 ; 4060 amatol (ie. 40 per 
| cent. ammonium nitrate 
; e" and 60 per cent. T.N.'T.). 
F. Schr ..|. Feld-Sehrapnel . Field gun shrapnel. 
G. .| Granate .| H.E. shell. 
Gas x Hu ...| Gas. 
E. | Gramm ^ ..  .. a Gramme. 
gel. | geliefert ..| Manufactured. s 
Gel. ..| Geladen ..| Loaded. 
ge: l Laugs cross. 
^ Jj. esc Z | (aun 
vem, “F Geschoss ... .«.| Projectile. 
gez. ...| gezogen .... Rifled. 
Gf. [Quas yat ...| Gun factory. 
‘| | Geschoss- Fabrik —— Shell factory. 
Gg. .| Grauguss ^ ...| Cast iron. 
G. G1 | Gas-Granate ... ...| Gas shell. 
gl. e| Glatt... ...| Smooth-bore. 
gl. W. M .| glatte Wurf- Mine .| Smooth-bore * Minen- 
werfer " bomb. 
Gr. | Gross ... ..| Large. 
(gr.) M ioi opere Tr ho ...| Grey. 
er. Bl. P. ..| grobes Blütteh»n-Pulver ... Powder in large flakes 


(propellant). 


7, e Se 
8 Ee 
» D 
e v TE WAT. 8 
a hh » MT 








Abbrev viation. 


Get 88 ... 


(3rkz. 

Gr. W. 
DP E uus 
Gr. Zdlg. 


H. 

PES. - 
Haub. Gr. 
Haub. Schr. 


Hülsenkar t. 
i, RH. 


Inf. Gesch. 
i. Kas. L. 


Kart. einf. 


Kart. Hülse, 
Karth. 


kz. Bd. Z. 


.| Granatwerfer... 
.| Grosse Zündladung ... 


H 
e Haubitze 
| Haube ... 


kd >. * . * 

* Li * = .* 

* * .* E? 
gege v m 


Lé 

KL 7 
* Lë 
—— 


4] 


Signification. 


ee M ~ COC SCC 9 


.| 1888 pattern 


Granatfiillung 88 
Griinkreuz 


..| Granat-Zünder 


- Hauben-Granate 
Hauben-Schrapnel 
Haubitz-Granate 
Haubitz-Ring-Pulver 


Hiilsenreisser 


..| Haubitz-Schrapnel 
.../ Haubitz-Zünder 
.| Hülsen-Kartusche 


in Haubitz-Lafette 


...| Infanterie-Geschütz ... 
...| in Kasematten-Lafette 
...| in Küsten-Lafette 

...| in Panzer- Lafette 

..| in Rad-Lafette 

.... in Schirm-Lafette 

...| Innen-Zünder... 


...| Japanisch 


.. Kanone 
d RUN 
.... Kartütsche 
.| Kaliber 
.| Kartusche 
. Kartusche einfach 


| 
Kartusch-Hiilse 


2 Kilogramm  ... e 

..| — Kilogramm mit Beutel ... 

4l Kanonen-Granate " 

...| Kanone in ——— 
.| klein eg 


kleine Ladung Ve 
kleine Zündladung ... 
Kappe ... "d 
Küste ... s 
Küsten-Haubitze 
Küsten-Kanone 


^ Küsten-Mórser 


Kanonen-Ziinder 
| Kopf-Zünder .. 


i | kurzer Boden. Här der 
kz. Mar. Kan, 14 


kurze Marine-Kanone 14 


» KE 
l à SCH ` 
|o ‘ e 
" T » " NS SLT ar n 


í 


English equivalent. 


a 


explosive 
(picric acid). 


...| Green cross. 
..| Bomb thrower. 
...| Fuze for H.E. shell. 
.| Large exploder. . 


..| Howitzer. 

...| False cap. 

...| Shell with false cap. 
.| Shrapnel with false cap. 
.| Howitzer shell. 


Powder in rings for light 
field howitzer. 
Split cartridge case (steel). 


...| Howitzer shrapnel. 
..| Howitzer fuze. 
.| Cartridge case as opposed to 


bag. 


...| On howitzer carriage. 
.| Infantry gun. 
.| On casemate mounting. 
.| On coast defence mounting. 


On shielded mounting. 


...| On wheeled carriage. 
| On carriage with overhead 
.| Internal fuze. 


| shield. 


.| Japanese. 


nl Gun. 
..| Short. 
...| Case shot. 
...| Calibre. 
...| Cartridge. 
.| Cartridge in bag, as opposed 


to metal case. 


| Cartridge case (separate 


ammunition). 


.| Kilogramme (2:2 lbs.). 
—kg.includingweight ofbag. 
.| Gun shell. 


Gun on howitzer carriage. 


...| Small. 
..| Reduced propelling charge. 
...| Small exploder. 
...| Cap (of fuze). 
...| Coast emm e 
...| Coast defence howitzer. 
..| Coast defence gun. 
.| Coast defence mortar. 


Gun fuze. 


f= Nose fuze. 
... Short base fuze. 
.| 1914 pattern short uaval gun. 








uf 
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Abbreviation. Signification. English equivalent. ! 
15,1 | Leicht ... el Light. 
L. M Lang ... .| Long. 
ege: ..| Lafette.. ...| Carriage. 
Ldg. oe A ` ect Ladung | ...| Propellant charge. 
L. E.-Munition ` Luft. Einschiess-Munition ud acr tracer ammuui- 
tion (rifle). 
L.S.-Munition... Licht-Spur-Munition Tracer ammunition. 
lg. Bd. Z. d langer Boden-Ziinder .| Long base fuze 
lg. Brig., LB. ... lange Brennlünge .| Long burning (fuze). 
L. Gr., Leer, ... Lang-Granate... ..| Long shell 
Lg. Zdr. — es. Leuchtgeschoss- -Zünder .| Fuze for star shell. 
LIS A ...| leichte Feld-Haubitze .| Light field howitzer. 
Ig. Mrs. ... ..| langer Mórser T Long mortar (21 cm.). 
l. gez. W.M.  ...| leichte gezogene Wurf-Mine | Light rifle * Minen- | 
|  werfer" shell. 
L. K. Z M Langer Kanonen-Zünder dëi Long fuze for gun. 1 
l. M.W ...| leichter Minenwerfer .... Light * Minenwerfer." - 
L N.M ...| leichte Nachrichten. Mine ...| Light “ Minenwerfer ”’ 
message shell. 
L.S. Gesch.  ... Licht-Spur-Geschoss Tracer shot . 
ri. se, | Licht-Spur-Granate ... ...| Tracer shell. 
l. Spr. M. ...| leichte-Spreng-Mine... .| Light “ Minenwerfer ” 
H.E. shell. 
l. W. M. Zdr. ... leichter Wurf-Mine-Ziinder | Fuze of light “ Minen- 
| werfer." 
L/40, &c. .. Used in the nomenclature of naval guns to indicate that 
. the length is 40, Ae, calibres. 
L/8:1, &c. d Used in the nomenclature of naval projectiles to indicate i 
| that the length is 3*1, &c., calibres. | 
: | 
M. ..1 Mine ..; * Minenwerfer " shell. | 
m. " Meter ... ...| Metre. { 
m. dës ...]D.| mit ia | With. | 
Mdlchb. ... «d Mundlochbtichse .| Old pattern type of fuze. 
Mdlchf. ... .... Mundlochfutter H ..| Gaine. | 
M. Flak.... | 07 om. Flug- Abwehr 8'7 cm. automatic anti-air- 
|. Maschinen-Kanone craft gun. 
NEU. C .... Maschinen-Gewehr ... ..| Machine gun. 
m. ger. Sprldg. .. mit geringerer .Sprengla-| With reduced bursting 
| dung charge. 
m. M.W.... .. mittlerer Minenwerfer .| Medium * Minenwerfer.” 
m. Ozdg. oo mit Oberzündung ...| With overhead ignition. 
m. P. .... mit Panzerkopf | With armour-piercing head. 
Mrs. iva ...| Mérser... eg .| Mortar. 
MU. K. ... ...| Mantel-Kanone ...| Jacketed gun. 
M.V.,m.V.  ... Mit Verzögerung ...| With delay action. 
m.Vorl. ... ..-| mit Vorlage | With flash reducer. 
HR ccs ..] mit vorderem Führ ungsring With forward driving band. 
m. V.u.K. . mit Verzögerung und Klap-| With delay action and cen- 
ensicherung trifugal safety device. 
AM Ws. | .| Minenwerfer ... .| * Minenwerfer" (German 


trench mortar). 











Abbreviation. Signification. English equivalent. 
N. 3 | Nebel ..  .. ss»  .. Smoke (shell). 
n/A., n. A. d neuer am - e d new noe 
n.F. ...| neuer Form ... - new shape 
n.Gew.P.71 | neues Gewehr-Pulver 71 ...| '71 pattern powder (for 
igniters). 
Nr. . Nummer | Number. 
Oo. Az. | ohne Aufschlagzündung  ...| Without percussion system. 
KN. o. V .| Ohne Verzögerung ... .| Without delay action (direct 
action). 
P. eg 2 Phosphor E ..| Phosphorus. 
P.(P.) ... wel Pulver... sia T ...| Powder (usually black pow- 
| der, i.e., common shell). 
Patr. .| Patrone on ee SW Cartridge (fixed ammuni- 
tion). 
Patr. Hülse,! Patronen-Hiilse ...| Cartridge case (fixed ammu- 
Patrh. nition. 
R. e ...| Rauchentwickler ` Smoke producer. 
Fig TUS. vane did — ew i ..| Russian. 
Rev. K. ... ..., Revolver-Kanone ..| Revolver gun. 
BERE wx ...| Ring-Pulver ... .... Powder in rings (propel- . 
| lant). 
R.L. " ...| Rad-Lafette ..| Wheeled carriage. 
R.K. ..] Ring-Kanone ... ...| Gun with chase rings. 
R. Munition ...| Rillen-Munition e S.A.A. (groove round bullet 
into which cartridge case 
| is crimped). 
BUS na ...| Róhren-Pulver ..| Tubular powder (propel- 
"ul lant). 
S. » - Schwer .. S bei ..| Heavy. 
S., Sch., Schr. Schrapnel 7 ...| Shrapnel. 
Sch.Grab.K. Schützen-Graben-Kanone . .| Trench gun. 
S chlgzdschr., Schlagzündschraube .. .| Primer (to screw into car- 
Schlgzdschrb. tridge case). 
Schusstafel  ... iss e Range table. 
Sek. —- Sekunden i Seconds, 
GH ei - schwere Feld-Haubitze | Heavy field howitzer. 
sa RL VW. schwerer Flügel- aie dd Heavy «* Minenwerfer " 
| | (which fires a bomb fitted 


with vanes). 


S.m.K.-Munition | Spitz-Munition mit Kern Armour - piercing S.A. 








ammunition. 
S-Munition  ... Spitz-Munition . Ordinary S.A.A. (pointed 
bullet). 
S. AL Wu. ..| schwerer Minen werfer / Heavy EES 
Sprgr., Spgr. ...| Spreng-Granate H.E. shell. 
Sprgldg.... .| Sprengladung... Ki Bursting charge. 
Spgr.m.K isa Sprenggranatenzünder mit| Fuze with centrifugal safety 
| Klappensicherung xi device, H.E. shell. 
St. s ...| Stahl ... S iia Steel (bullets). 
Percussion rod (inserted in 


| Schlagstift 
| instantaneous firing be- 
fore firing). 
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Abbreviation, Signification. English equivalent. 
St. zë, ^u cul ud 
mm Stellschlüssel... i on EE Fuze setter. 
wg a E | Stabs-Ofizier für Gas — ..| Army Gas Officer. 
ZEE ` "ep |. Turm-Haubitze 5T | Howitzer in turret. 
xEdK Le 4| Turm-Kanone ve | Gun in turret. 

Teilladung .... Partial propellant charge for 
| howitzer. 

Ih " Treibladung ... b ...| Propellant charge. 
U. EN ..| Unterrichts- ... 53 ...| Instructional. 
u. sa’ a WS she "i ...| and. 
Üb. e «ve, Übungs- — Swan Soral EENS, 
Uber. ..  ...| Übungsgranate + | Practice shell. 
Ub. Ldg. ..| Übungsladung + «| Practice charge. 
Umm ` — ..| Umgeündert or umgearbeitet | Converted. 
92 umg. ... ... 1892 umgeündert ...| 1892 pattern converted. 
b | ee ..| erste Verzögerung ... ...| Short delay. | 
2. Ve ae | zweite " ii ..| Long delay. 
0-05 Sek. Verz. ...| 0-05 Sekunden Verzögerung - feti second delay. 
Kaes: ..| Versuchs- y = ...| Experimental. 
Versi. ... ..| Verstürkt .,. e ...| Reinforced. 
Mdb. ue ..| Versuchs-Haubitze ... .| Experimental howitzer. 


V.K. ya ..| Verkürzte Kammerhiilse » . Shortened central tube (of 


Shrapnel, See page 227). 


Vrst,Vst. Vorst. Vorstecker Safety pin (on fuze). 





V.R.P. Verkürztes Róhren-Pulver... Tubular powder cut in 

( | short lengths. 

W.M. .. ..| Wurf-Mine  ... deg ...| “ Minenwerfer " shell. 

WAT es ..| Würfel-Pulver .| Flaked powder (propellant 
in small rectangular 
tablets). 

Z., Zdr.... -.| Zünder ..| Fuze. 

2 SC ..| Zündung le "i .| Fuze. 

Zdldg. Zdig. ... Zündladung ... is ...| Exploder. 

Z.gl.W.M. | Zünder glatter Wurt. Mine .... Fuze of smooth - bore 
^ Minenwerfer " shell. 

Zl. EA ...| Zinklegierung e ...| Zinc alloy. 

Zm. W.M. _ ... Zünder mittlerer Wurf-Mine | Fuze for medium “ Minen- 
werfer." 

Z.8. W.M. | Zünder schwerer Wurf-Mine | Fuze for heavy ‘“Minen- 
werfer." 

Z.s.u.m. W.M. ...| Zünder schwerer und mitt- | Fuze for heavy and medium 

lerer Wurf-Mine. * Minenwerfer." 
pate: wë ...| Zünder-Vorrichtung ... . Fuze (Austrian term). 
DNE ` Ze ...| Gylinder-Pulver .| Powder in . cylindrical 
: | pellets. 
Mk us: pia: | Designation of cast-iron 


: | shell introduced in 1914. 


EXPLOSIVES USED IN GERMAN SHELL. 


In addition to the black powder used as a bursting charge for 
shrapnel shell, for common shell, and for opening the light field 
howitzer star shell the Germans use the following explosives at 
shell fillings :— 


Granatfüllung 88 (Gf. 88) or Picric Acid 
(2, 4, 6-Trinitrophenol ; HO.C;H,(NO,).). 


Appearance and special properties.—Picric acid is a bright yellow 
powder. It stains the skin yellow, has an intensely bitter taste, 
and the fine powder, if breathed: into the nose, causes sneezing. 
The chief danger with picric acid is its property of forming very 
sensitive salts with most heavy metals and their oxides, especially 
with lead, lead compounds, lead alloys and most paints, &c. ; it 
is therefore most important that at no time shall picrie acid 
come into direct contact with lead and many other metals. Pure, 
lead-free tin, and lead-free aluminium do not, however, form 
sensitive compounds with picric acid. 

Picric acid burns, in the open and in small quantities, with a 
reddish smoky flame. 


Employment.—With very few exceptions, picric acid does not 
form the main bursting charge of German shell; its place has 
been almost entirely taken by Fiillpulver 02, Füllpulver 60/40, and 
other explosives. | 

A bursting charge of picric acid pressed into a millboard 
container was, however, found recently in a German 17 cm. naval 
shell, but this was an old pattern shell manufactured"Wefore 1910. 

A few 1915 pattern field gun and light field howitzer shell 
contain a picric acid bursting charge ; the picrie acid is contained 
in a cardboard cylinder, and has been melted and poured in. 
These shell are painted grey, with a yellow head, and the picric 
acid bursting charge is indicated by a green band immediately 
above the driving band. | | 

Picric acid is usually met with in the form of solid blocks and 
cylinders, made by compressing the small crystals. The surface 
is almost invariably protected by paraffin wax, which has been 
pressed on to the blocks, and the blocks are then wrapped in 
waxed paper. 

The mr ie Al are used as exploders for some H.E. shell and 
are placed in the main bursting charge immediately below the 
fuze. The gaines of fuzes for H.E. shell and gas shell (as distinct 
from shrapnel) contain this form of picric acid, pressed to the 
required shape. 

In some fuzes, where the fulminate detonator is separated from 
the picric acid in the gaine by an obturating bolt, the channel 
leading from the detonator to the bolt, the cavity in the bolt, and 




















46 
the channel leading from the bolt to the gaine, are filled with 
powdered picric acid, lightly pressed in, and without any paper 
or paraffin wax covering. 


Melting point.—When pure, 121°5° C. ; usually, about 119° C. 


Density.~-As cast into shell, 1:63 ; after compression to 10 tons 
per square inch, 1°65. 


Solubiity.—Slightly soluble in water, a very small amount 
imparting a yellow colour to the water. 


Explosive L pajenn. Ae) greater than that of an equal weight 
of compressed wet guncotton, and still greater than that of an 
equal bulk. 


Colour of smoke.—On complete detonation, black; on partial 
detonation, brown to yellowish brown. 


Safety for storage.—Relatively safe for storage (so far as any 
explosive may be considered ‘‘ safe”) provided the blocks or boxes 
have not been damaged. If the slightest leakage of a yellow 
powder is noticed, the package should be condemned. 


Füllpulver 02 (Fp. 02), or T.N.T. (Trotyl). 
(2, 4, 6-Trinitrotoluol ; CH. C,H.(NQO,)s.) 


Appearance.—W hen pure, a creamy white powder. Cast T.N.T. 
has a crystalline structure, the crystals radiating from the core, 
which solidifies last; the colour of cast T.N.T. varies from 
brownish yellow to brown or reddish brown. 

This explosive is also called Trinitrotoluene, Tolite (French), 
Tritolo (Italian), Trilit (Spanish), and, very rarely, Trinol. 


Employment.—T.N.T. in the form of blocks of compressed powder, 
sometimes with the addition of a small amount of paraffin wax to 
act as & binding material, is found in most German naval shell, and 
in many shell of 21 cm. calibre and upwards. 

Cast T.N.T., 4e, T.N.T. which has been melted by heat and 
poured into the shell or into a container, is found as a bursting 
charge in some gas shell, and as a filling for many H.E. shell. 


Melting point.—Pure T.N.T. melts at 81° C. ; but as usually found 
in shell, its melting point is about 78-79" C. 

Density.—As cast into shell, about 1:55 ; after compression to 10 
tons per square inch, 1°58. 

Solubility Almost insoluble in water, but soluble in benzene, 
hot alcohol, and most easily in acetone. 

Explosive effect.—Slightly less than that of picric acid. 

Colour of smoke.—Black, on complete detonation; grey to 
greyish white, on partial detonation. 


Safety for storage.—Relatively safe for storage. T.N.T. has 
none of the disadvantages of picric acid,.e.g., liability to form 
very sensitive compounds with lead, Xe. 
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Füllpulver 60/40 (Fp. 60/40).—' This explosive isa mixture of 
Fp. 02 (T.N.T.), 60 per cent., and ammonium nitrate, 40 per cent. 
The English name for the mixture in these proportions is 40/60 
A matol. 


Appearance.— Y ellow to brown in colour, and crystalline. 


Employment.— Fp. 60/40 is usually cast into shell; although the 
ammonium nitrate does not melt at the temperature employed, 
the molten T.N.T. renders the mixture sufficiently fluid to be 
poured. During cooling, the ammonium nitrate settles to a 
certain extent to the bottom, hence the composition of the charge 
is not uniform throughout. 


Melting point.—Indefinite ; the T.N.T. portion melts at 78° C. or 
io Gi d y the mixture is then fairly fluid ; the ammonium nitrate 
does not melt below 165° C., above which temperature it starts to 
decompose. 


Density.— From about 1'4 to 1:5, according to the composition, 
rate of cooling, &c. 


Solubility.—Partially soluble in water, the ammonium nitrate 
dissolving. Partially soluble in benzene, the T.N.T. dissolving. 


Explosive effect.—Good. 
Colour of smoke.—Brown. 


Safety for storage.—Probably fairly safe, but cannot be considered 
as safe as T.N.T. alone. 


` 


Dinitrobenzene (Dinitrobenzol, Di). 
(Meta-Dinitrobenzene ; C,H,(NO,),.) 


Appearance.—Cast dinitrobenzene is a tough mass of fibrous 
crystals of a pale yellow colour. 


Employment.—This explosive is not often used alone, owing to 
the difficulty of producing complete detonation throughout. It 
forms the lower portion of the bursting charge of some German 
shell, the upper portion being either Fp. 02, Fp. 60/40, 'Trinitro- 
anisole (An.), or An. 60/40 ; this upper charge acts as a large ex- 
ploder for the dinitrobenzene. 

Dinitrobenzene is melted and poured into shell. 

It has been found mixed with potassium perchlorate in a 17 cm. 
Minenwerfer shell; the mixture, which is poured into the shell in a 
semi-fluid state, forms a hard, light brown solid on cooling. 

It has also been found mixed with ammonium nitrate in a 25 cm 
Minenwerfer H.E. shell. The mixture is a fairly hard, vellowish 
brown solid. 


Melting pownt.—The pure substance melts at 89:8? C., but the 
substance found in shell melts between 80^ C. and 84° C. 


Density.— About 1:35. 
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_ Solubility.—Practically insoluble in cold water. Slightly soluble 
in hot water. Fairly soluble in cold alcohol. Easily soluble in 
hot alcohol. Easily soluble in benzene. 


Explosive effect. —Much less than that of T.N.T. 
Colour of smoke. —Black, ou complete detonation. 


Safety for storage.—Relatively safe. 


Trinitroanisole (7rinitroanisol, An), 
(CH,.0.C,H, (NO,),.) 


Appearance and special properties.—A greenish yellow crystal- ` 


line solid. 

This explosive produces dermatitis (inflammation of the skin) 
more readily than the other nitro-explosives ; care must be taken 
in handling it, and all contact of the skin with it avoided. 

Since trinitroanisole is decomposed into picric acid by moisture, 
the same precautions as regards contact with lead and other heavy 
metals must be taken as with picric acid. 


Employment.—Trinitroanisole has not been found as a complete - 


shell filling, but forms the upper portion of the filling of some of 
the H.E. shell which contain dinitrobenzene in the lower portion. 
It has also been found in the upper portion of some 10:5 cm. howitzer 
shell above an ammonium nitrate explosive free from  nitro- 
glycerine. 

Trinitroanisole is employed in aeroplane bombs, and very 


often constitutes the charge of “land mines" or “mobile 


charges"; these are rectangular metal boxes containing about 
64 lbs. of explosive. 


Melting point.—In the crude state in which it is used, about 
63:8 C. to 649 C. When pure, 67? C. 


Density.— About 1:4. 


Solubility.— Slightly soluble in water, slowly decomposing into 
ms acid and methyl alcohol. Moderately soluble in hot alcohol. 
airly soluble in benzene. 


Explosive effect—Almost equal to that of picric acid, but 
complete detonation is not so easily produced. 


Colour of smoke.—Black, on complete detonation. 
Safety for storage.—The same as for picric acid. 


An. 60/40 (a mixture consisting of trinitroanisole, 60 per cent. 
and ammonium nitrate, 40 per cent.). Also known as Nitrolit. 

Appearance.—A_ crystalline solid greenish yellow to green in 
colour. 
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Employment. — This mixture has been found in 25 cm. 
Minenwerfer short shell and is also used as the upper portion of 
the filling of those H.E. shell which contain dinitrobenzene in the 
lower portion. 

Melting point.—In the neighbourhood of 64° C.; only the tri- 
nitroanisole melts, the ammonium nitrate remaining solid. 

Density.—About 1'4. 

Solubility.—W ater dissolves the ammonium nitrate and slowly 
decomposes the trinitroanisole, but complete solution is not 
effected except by very large quantities of water. Alcohol and 
benzene dissolve the trinitroanisole fairly readily. 


Explosive effect. —Not definitely known ; about the same as that 
of Fp. 60/40. 

Colour of smoke.—The smoke is not often seen alone, since 
An. 60/40 is usually only part of a shell filling. The colour is 
probably greyish white on complete detonation. and yellowish on 
partial detonation. 


Safety for storage.—Probably fairly safe, but should be protectel 
from damp. 


Ammonium Nitrate Explosives. 
(Other than Fp. 60/40, An. 60/40 and the dinitrobenzene aud 
ammonium nitrate mixture.) 
(Ammonium nitrate = Ammonsalpeter = Am.) 


Ammonium Nitrate.—<Appearance and special properties.—A 
colourless crystalline inorganic salt, very soluble in water and 
extremely hygroscopic,absorbing water vapour from the atmosphere 
at a rapid rate, until the'salt is entirely dissolved in the absorbed 
water. When mixed with organic nitro bodies or oily substances, 
the latter protect it to a certain extent from the action of water 
vapour, but the absorption of water vapour takes place never- 
theless, and all mixtures containing ammonium nitrate must be 
protected from access of alr. 

Employment.—Firstly mixed, as described above, with relatively 
pure nitro bodies, such as T.N.T., dinitrobenzene or trinitroanisole. 

Secondly, as the main constituent (70/90 per cent.) of a large class 
of explosive mixtures used for general blasting, for mine charges 
and as a filling for Minenwerfer shell, trench mortar bombs of all 
types, stick-bombs, many hand grenades, the 1913 pattern rifle 
grenade, improvised grenades, &c. 


Astralite. 


Is the name which was applied to the earlier mixtures captured 
from the Germans, the mixture being found to correspond most 
nearly to the known * Astralite" mixture. 


(B 13641 B 
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The following are the German names for these mixtures :— 





Glückauf (Contraction : G.). New type (1916). 
Ammonium nitrate... 85 per cent. 
Woodmeal .... ub Et 
Dinitrotoluene ven, OO. a 
Nitroglycerine wen OE 5x 
100°0 





Donarit A (Contraction ; Da.) | Ammonium nitrate mixtures free 
Westfalit ( M Wa.) from nitroglycerine. 


Lignosit ( " L.)) ! 
Fram ( S F.) | All essentially ammonium ` 
Wodanit ( e Wo.) > nitrate mixtures (exact consti- 

 Perrumpit ( i Lac í tution unknown). 
Aldorfit ( ge A.) } 


Perdit (contraction not known) is of recent introduction, and 
appears to be superseding Glückauf and similar mixtures. It 
ditfers from the above mixtures in that part of the ammonium 
nitrate is replaced by potassium perchlorate (about 9 to 10 per cent. 
of the whole explosive). In some samples, T.N.T. has been found 
instead of dinitrotoluene. | | 

A typical sample was found to consist of :—Ammonium nitrate, 
75 per cent. ; potassium perchlorate, 9'3 per cent. ; T.N.T. and 
D.N.T., &c. (nitrated T.N.T. residues) 12°5 per cent.; the rest 
being woodmeal, nitroglycerine and a little nitrocellulose and 
impurities. 

Properties.—The above-mentioned ammonium nitrate explosives 
are in form of mealy PE somewhat oily, very often com- 
pressed into fairly hard blocks, which can be broken easily, and 
which crumble readily. 

The colour varies from faintly brownish white to dark brown. 

They are difficult to ignite, and burn slowly with very little 
— specimens have an odour somewhat resembling “ bitter 
almonds,” due to the presence of small quantities of impurities 
such as nitrobenzene and nitrotoluene. 

Ammonium nitrate explosives should be handled as little as 
possible, owing to the poisonous nature of dinitrotoluene and 
nitroglycerine. i | 

Density.—This varies considerably ; a sample of Donarit had a 
density of 1°25. | | 

Solubility.—Water removes the ammonium nitrate, and in the 
case of Perdit, the potassium perchlorate as well, the other consti- 
tuents remaining undissolved. 

Explosive effect—Varies with composition, density, &c.; pro- 
vided the explosive is in good condition and detonates throughout, 


the effect is good. 
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Colour of sinoke. — W hitish. 


Stability and safety for storage.— Ammonium nitrate mixtures of 
this type are not very stable, and are not safe for long storage ; 
they have an acid reaction, and contain impurities such as rust, 
iron particles, sand, &c.; they do not contain any stabilizer ; 
internal chemical action and decomposition of the nitroglycerine 
and nitrocellulose is, therefore, to be expected. 

Instances have occurred of spontaneous explosions which have 
been attributed to these mixtures. 


The followiug two explosives are also used by the Germans, but 
not as shell fillings :— 


Hexanitrodiphenylamine (or hexanitrophenylaniline) 
(NOj4.C,H,;. NH . C,H, (NO,),. 
Appearance and special properties.—This substance is yellow, 
almost orange yellow in colour. 


It is poisonous and causes dermatitis, usually after an interval 
of eight or nine days. It stains the skin brown ; this colour is 
intensified by application of an alkali. 


Employment.—-This explosive is never used alone, but is mixed 


- with T.N.T. and is used as a filling for aircraft bombs. A sample 


from an aeroplane bomb had the following composition :— 


Hexanitrodiphenylamine ...33 per cent. 
ÄR DN - 


The mixture is semi-fluid above 79° C. (the melting point of the 
T.N.T.), and is poured in this state into the bomb. , 
Melting point.— About 240° C. 


Solubslity.— Very sparingly soluble in the usual solvents except 
hot glacial acetic acid, in which it is fairly soluble. 


99 9 


Explosive effect. —Practically the same as that of picric acid, but 
is rather more sensitive to blóws. 


Colour of smoke.—Black on complete detonation, either alone or 
mixed with T.N.T. 


Safety for storage.—Stable and safe for storage. 


Tetryl (French Pyronite). (Tetranitromethylaniline, 
Cs H(N O2); . N(NO2) (CH3).) 


Appearance and special properties. —A pale yellow powder, 
usually met with in the form of compressed cylinders. 


Tetryl fairly readily causes dermatitis. It stains the skin a 
dark yellow, which becomes reddish brown on application of an 
alkali. 


(B 13641) | B 2 
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Employment.—This explosive, which has a very high rate of 
detonation, is used as an “exploder” for some aeroplane bombs, 
and also in conjunction with mercury fulminate in * composite " 
detonators. It is never used as a shell filling. 





Melting point.—129° C. to 130" C. when pure, but as usually found, 
it melts at about 128° C. ' 


Density.—NV aries with degree of compression. 


Solubility.—Practically insoluble in water. Fairly soluble in cold 
benzene. Easily soluble in hot benzene. 


Explosive effect.—Greater than that of picric acid. 
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à cm. Tracer Shot. L 2 cm. L.S.Gesch.* 


Fixed ammunition. 











' 4 Rpa . TRH! 
Gun. Maximum Range. Calibre, 2 cm. (0:78 ) approx. 
i 
1 , | 
H 2 cm. anti-aircraft gun* | 3,500 yards or a maximum 
(rifling, 9 grooves) | height of 2,734 yards. 


"e 
Material—Steel. 
Weight— 

Shot complete, kg. Iba). 

Tracer composition, kg.( lbs.) ie 
Employment. Against low-flying aircraft. Ae 
Remarks—This shot is filled with tracer composition, and | 

emits a trail of sparks. It does not explode. 


According to a German document, these 2 cm. anti-aircraft 
guns are posted in pairs between the infantry positions, not more 





than 1,650 to 2,200 yards behind the front line. 2 
Their rate of fire is 120 rounds per minute. x 
aj 
4 ] 
= 
` 
= € 
t FuLL Size. 
EC Thickness of walls—3 mm. 
d 


Width of driving band—2 mm. 
Distinctive markings— 


* The German designation is 2 cm. Flak-Grabenkanone or 2 cm. = 
Flugzeugkanone. El ^s | * Licht-Spur-Geschoss. 
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3'7 cm. Revolver Gun Common Shell. 


2:2 calibres long; 1 c.r.h. 











Used with | Maximum range. 
Gun. Fuze | Time. | Pere’n. 
"P yards. yards. 
97 cm. revolver gun | 37 em. Gr. Z. ... „| — | 8,280 


(rifling, 12 grooves) 





Material—Cast iron. 


Weight— | 
Shell complete, 0°46 kg. (1°01 Ibs.). 
Bursting charge, 0:023 kg. (0°05 Ib.). Black powder. 
Employment— Principal object ` bombardment of trenches. 
Suflicient effect at living targets. This shell replaces case shot 
at ranges exceeding 330 yards. 


Remarks—The revolver gun also fires the  &mmunition 
(Spgr. Patr.) of the trench gun ($7 em, Sch. Gr. K.) described on 
page 276. 
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3'7 cm. Gr. (P). 


Fixed ammunition; designation of complete round, 
Rev. K. Patr. 


Calibre, 3*7 cm. (1°46’'S. 





85mm 

$ 

| 

| 

E 

22mm” | 

i) ie E 
Thickness of walls—At A, 5 mm.* 

Thickness of base—8 mm.* . 4 


Width of driving bands—Upper, 9 mm.,* lower, 12 mm.* 


Distinctive markings— 





* These measurements are only approximate, as they have been taken 
from small-scale drawings, and have not been verified by actual 
measurement of the sheil itself. Throughout this book measurements 
marked with an asterisk are merely approximate. e 
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5 cm. Gun Common Shell. 


2:8 calibres long ; 1 c.r.h. 
— ——— —— —— —— —— ———— ————————X 
Used with | Maximum range. 





Gun. Fuze. | Time. | Pere’n, 





| | 
| yards. | yards. 
5 em. gun on shielded | 5 em. Gr. Z.  ... ud = 3,280 
| 
| 





mounting (i. P.L.) 

(rifling, 24 grooves) | 

| | 

e —— M —— 
Material—Cast iron. 


Weight— | 
Shell complete, 1:67 kg. (3°68 1bs.). 
Bursting charge, 0°085 kg. (0°19 1b.). Black powder. 


Employment Sufficient effect against living targets ; employed 
(instead of case shot) at ranges over 440 yards. 


Remarks—It is stated in a German document that the 
maximum effective range of this gun against tanks is about 
1,100 yards. 
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5 cm. Gr. (P.). 


Fixed ammunition; designation of complete round, 5 cm. 
Gr. Patr. 


Calibre, 5:8 cm. (2:09") 























CH ‘aoc, em 
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A | 
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Thickness of walls—At A, 6 mm.* 
Thickness of base—12 mm.* 
Width of driving band—13 mm.* 


EIN 


Distinctive markings— 





* Measurement approximate only, see footnote on page 57. 
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5'7 cm. Gun H.E. Shell. DV cm. Gr. (P). 
Calibre, 5:7 cm. (2'2"’), 


3:4 calibres long ; 3:1 c.r.h. 





Used with l 
Maximum range, 

















percussion. 











ep 
c 
D 
= 
æ 
m 
Cp 
SSS 










Fired at close 
mounting* range. 


5'7 cm. Q.F. gun on pivot | 5°7 em. K.Z.m.V. E 
| | 
(rifling, 24 grooves) 





Material—Steel. 
| A 


Weight— 
Shell complete, 2°75 kg. (6*0 1bs.). 
Bursting charge, 0°16 kg. (0:35 Ib.). Fp. *02 (cast T.N.T.). 





SSN 
NUS 


Employment—In German tanks, ` 


SCALE —7. 


Remarks—In the specimens examined, the brass cartridge case 
is of Belgian manufacture. | 


Thickness of walls—13 mm. 


Thickness of base—18 nim. 


Width of driving band—23 mm. | , 





Distinctive markings— The base of the cartridge case is painted 
red, and a black V = Verzögerung, or “delay,” is stencilled on 
it. There is also a red ring round the cylindrical portion of 


the case. 


TK eto 


- Xm = — "ei . = " DES > = = - E 
— 
i eee S Veron m tm 
e a : G E - - " en A , - = 4 ad 
7 7 Le? 7 9-— M , * r 
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. 
| 


* Possibly Belgian. 
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5'7 cm. Armour-Piercing Shell. 
4 calibres long ; 31 c.r.h. 





Used with 


Maximum range, 


(on Tune percussion. 


57 em. Q.F. gun on pivot | Internal delay action | Fired at close 
mounting* percussion fuze. range. 
(riding, 24 grooves) 





Material—Steel, with hardened steel head. 


Weight— | 
Shell complete, 3:1 kg. (6:8 1bs.). 
Bursting charge, 0:12 kg. (0:26 1b.). Fp. *02 (cast T.N.T.). 


Employment—In German tanks. 


Remarks—In the specimens examined, the brass cartridge case 
is of Belgian manufacture. 


* Possibl y Belgian. 
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5'7 cm. Gr. m. P. (9), 


Calibre, 5*7 cm. (2-2" ). 





Thickness of walls—13 mm. 
Thickness of base—17 mm. 
Width of driving band—23 mm. 


Distinctive markings—The base of the cartridge case is painte 
red and a black V= Verzögerung, or “delay,” is stencilled on 
it. A red ring is also painted round the cylindrical portion 
of the case. 


IN ££. | « 
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| 7'62 cm. German H.E. Shell for Infantry 7'62 cm. Gr. for Infantry Gun 
Gun. (Fixed ammunition.) 
3 calibres long; 2 c.r.h. Calibre, 7:62 cm. (3^. 
: Used with | Maximum range. | 
i = "9 20 RR te ci A 
Gun. : Fuze. | Time Pere’n K : 
| | WY | 
7°62 cm. converted Russian | K.Z. 14 m k yards. | yards. S | 
field gun (Znfanterie- | L.K.Z. 16 m.V. — 1,968 J 
Geschütz) | y : 
(rifling, 24 grooves) | nd | 
| A Ev 224 mm. 
E | 
Material—steel. À — ES : 
Smoke ; d h | 
Weight— a pA : 
Shell complete, 6*0 kg. (13:4 Ibs.). E 5 f E 
Bursting charge, 0:39 kg. (0°86 lb.). Amatol. yf ee ! 
Employment—For close-range work in trench warfare, both in i 
attack and defence ; to prepare for raids, to repel infantry assaults IF : Sc ALELA. 
and to engage tanks. | 
^ Thickness of walls—At A, 15 mm. 
Remarks—A smoke producer is embedded in the bursting i 
charge. The cartridge case is shorter than that of 7'7 cm. shell. Thick d 
It is made of brass, with a steel base plate. The propelling ickness of base—26 mm. 
charge of tubular nitrocellulose is only #ths of the full charge e 


used with the 7'7 cm. 96 n/A. pattern field gun. s Width of driving band—13 mm 





| | | | | Distinctive markings—The letters “St” or possibly “Sf” ar 
| E. | stencilled on the head in black. d gi 


| (B 13641) C 
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T62 cm. German H.E. Shell for Anti-Aircraft 
G un. 


9:2 calibres long ; 2 c.r.h. 














Used with Maximum range. 
Gun. | Fuze. Time. | Perc'n. 
| 3 | yards. | yards. 
762 cm. anti-aircraft gun | K.Z. 11 Gr. o. Az.* E 10,280t — 53 


L/30 (converted Russian 
field gun) (7:62 em, besp. 
Flak.) 

(rifling, 24 grooves) 


RE 


Material—Steel. 


Weight— 
Shell complete, 6°86 kg. (15:11 Ibs.). 
Bursting charge, 0°34 kg. (0°75 lei Fp. = (amatol). 


Employment Against aircraft. 


Remarks- These converted Russian field guns are referred to 
in a document as pferde-bespannte 7°62 cm. russ. 00 u. 02, i.e., 1900 
and 1902 patterns 7:62 cm. Russian field guns, horse drawn. They 
are mounted on a heavy wheeled carriage. The length of the gun 
13 30 calibres. 

The propelling charge consists of 964 g. (2'1 lbs.) of tubular 
nitrocellulose (tóhren- Pulver). A brass cartridge case is used. 





" A modification of the K.Z. 11 Gr. fuze; graduated trom 2-4 to 30-2 in 
seconds and fifths of a second. It has no percussion system. 
t Most favourable range, 6,500-7,500 yards. 
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7'62 cm. Flak. Gr. (P). 


( Fixed ammunition.) 
Calibre, 7:62 cm. (9:0"), 


Kos 





Thickness of walls—At A, 14 mm. ; at B, 18 mm. 

Thickness of base —28 mm. 

Width of driving band—13 mm. 

Distinctive markings—On the head is stencilled in black the 


letter “R” or possibly “ P.” and on the body. also in] 
the letter ( H." p J ) e DO y, aiso in black 
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1896 Pattern Field Gun H.E. Shell. 


3:3 calibres long ; 2 c.r.h. 





| Used with Maximum range. 
Pere’n. 





Gun. | Fuze. Time. 





yards. | yards. 


(7177 cm.) field gun 96 n/A. | Dopp. Z. 96 n| A. ..| 5,850*| 9,186 
(rifling, 32 grooves) 





Material—Steel casting. 
Weight— 
Shell complete, 6:82 kg. (15°06 lbs.) 
Bursting charge, 0'155 kg. (0°34 Ib.). Grt 88 (picric acid, 
stemmed in); or 0'22 kg. (0°48 Ib.) Fp. 02 (T.N.T.) or 
amatol (cast). 


Employment— With percussion fuze: destruction of targets 
capable of offering resistance (shielded batteries in the open at 
close ranges), against troops in tall timbered woods, as well as 
living targets beyond the maximum range with time fuze. 

With time fuze: against targets close behind cover (shielded 
batteries, protected observation posts, troops sitting in trenches, 


ranges. 

Remarks—Specimens of this shell have been found containing 
40 g. of red phosphorus. 

The exploder (Zdlg. ON is in a brass gaine, which is screwed 
separately into the fuze hole below the fuze. 

A variation of this shell has been found which differs in the 
following respects :— 

Material—Cast iron. 

Colowr—Red. 

Thickness of walls—At B and C, 20 mm. 

Thickness of base—23 mm. 

Filling —Cast T.N.T. and pitch, 124 g. Small shot, 215 g. 
* Smoke producer,” 40 g., consisting of 36 g. red phosphorus and 
paraffin wax in cardboard cylinder. 

Tracer shell —This shell has also been used as a tracer, the H.E. 
bursting charge being replaced by a cardboard cylinder containing 
about 0:3 kg. (0:66 Ih.) of tracer composition. Five escape holes are 
drilled in the shoulder. 

Thermit shell —A 11 cm. thermit shell has been reported, but no 
details are available, nor has the pattern of this shell been identified. 

For range table, see Appendix I. 


With a certain proportion of fuzes up to 7,820 yards. 





reserves behind houses, Ze A and aeroplanes, especially at long ` 


Thickness of base—191T mm. 
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F.K. Gr. 96. 


Fixed ammunition; designation of complete round, F. Gr. Patr. 


Calibre, 7:7 cm. (3:03"'). 
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Thickness of walls—At A, 8 mm. : at B, 14* mm. ; at C, 18 mm. 


Width of driving band—8 mm. 


Distinctive markings—Shell of less recent manufacture are 
coloured yellow with blue head. 


^ * 16 mm. in shell of less recent manufacture. 
T 22 mm. in shell of less recent manufacture. 
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Field Gun Universal Shell. 


3°2 calibres long; 2 erh, 





Used with Maximum range. 


Gun. | Fuze. Time. | Pere’n, : 


| yards. | yards. 
(77 em.) field gun 96n/A. | K.Z. 11... bbs ..| 5,468 | 9,186 
(rifling, 32 grooves) EALS. a - 7,874 9,186 





Material—Cast steel. 


Weight— 
Shell complete, 6°8 kg. (15:0 Ibs.). 
Bursting charge—0'25 kg. (0°55 Ib.). T.N.T. 
Burster in base, 0°075 kg. (0°16 Ib.). Black 


powder. 
Bullets—300 10-g. bullets, 45 to the Ib. 


Employment—As percussion H.E. shell: destruction of targets 
capable of offering resistance (shielded batteries in the open at 
close ranges), against troops in tall timbered woods, as well a 
living targets at ranges beyond the maximum with time fuze. 

As tume shrapnel: against all living targets, except when these 
are close behind or under cover (e.g., behind shields, at the bottom 
of trenches, or in shelters), or in tall timbered woods. 

As time H.E. shell: against targets close behind cover (shielded 
batteries, protected observation posts, troops sitting in trenches, 
reserves behind houses, c.), and aeroplanes, especially at long 
ranges. 


Remarks-—This “ Universal” shell may be described as a 
shrapnel with a high-explosive burster in the head and high- 
explosive among the bullets. The shell can be used in three ways, 
viz., as percussion H. E. shell, time shrapnel or time H.E. shell. 

When used as time or percussion H.E. shell, the high-explosive 
in the head and among the bullets, detonates, giving the effect of a 
powerful high-explosive shell. 

When used as time shrapnel in air, the head flies forward 
forming a high-explosive shell on its own account, the remainder of 
the shell acting as shrapnel. 

For range table, see Appendix L. 


F.K. Geschoss 11. 
Einheits-Geschoss. 


Fixed ammunition ; designation of complete round, F.K. Patr. 


Calibre, 7-7 cm. (3°03"), 


"IB mm. 





ScaLE- 2. 


Thickness of walls—At A, 6 mm. ; at B, 475 mm. ; at C, 10 mm. 
Thickness of base—9 mm. | 
Width of driving band—9 mm. 

Distinctive markings— 


Remarks—The internal arrangement of this shell is very sim; 
to that of the light field howitzer “ Universal ” shell ra $ 
page 101). | 
, In some specimens of this shell which were fired from anti- 
aircraft guns, there is an aluminium box, 20 mm. deep, con- 
taining 40 10-g. bullets embedded in a mixture of red phos- 
phorus and paraffin wax; the top of this box is 136 mm. 
below the top of the shell. The bullets above this box are 
embedded in T.N.T., those below it (80 in number) in resin. 
In shell of more recent manufacture, the bullets in this box 
are embedded in a mixture of red phosphorus arsenic and 
paraffin wax. 


(B 13641) 
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1914 Pattern Field Gan H.E. Shell. 


3:2 calibres long; 2 c.r.h. 


emm RE 











Used with | Maximum range. 

Gun. | Fuze. ' Time. | Pere’n. 

yards. | yards. 
(7°7 em.) field gun 96 n/A.| K.Z. 14 n.A. ... | — 9,186 * 
(rifling, 32 grooves) E.K.Z. 17 dia eb -— 9,186 * 





Material— Cast iron. 


Weight— 
Shell complete, 6:8 kg.t (15:0 Ibs.t). 


Bursting charge, 0°18 kg. (0'4 Ib.). Z OK (amatol). 


Employment—Same as for the 77 cm. long shell (see page 76), 
but is far less effective. Mostly used for high-angle harassing 


fire with reduced propelling charge (see below). of 


Remarks--This shell was introduced in the autumn of 1914. 
Its simple design enabled it to be manufactured comparatively 
quickly in large quantities by private firms which were not 
equipped specially for the production of shell. The shell did not 
prove satisfactory, and many complaints were received from the 
troops regarding its defects; as a result of this, the 1915 pattern 
cast steel shell was introduced (see page 74). 

For smoke producer, see page 74. 

This shell, fitted K.Z. 14 ».A. or E.K.Z. 17 fuze, is also issued 
with a reduced propelling charge, in which case the letters 
“kl, Ldg." (kleine Ladung = reduced charge) are stencilled in 
white on the cylindrical portion of the shell. A white band, 
2 cm. wide, is painted across the base of the cartridge case. 

For range table, see Appendix I. 


* With normal charge; the maximum range with reduced charge 
is 6,562 yards. 

+ The weight varies considerably according to the material of which 
the fuze 1s constructed. 
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K. Gr. 14. 


Fixed ammunition; designation of 
F. Gr. Patr. 14. | g n complete round, 


Calibre, 7-7 cm. (3:03"). 





K----------- 


Thickness of walls— At A, 10 mm. ; at B, 21 mm. 
Thickness of base—24 mm. 
Width of driving band—9 mm. 


Distinctive markings—A white ring, 3 cm. wide, painted round 
the head indicates an experimental bursting charge, free from 
nitroglycerine, such as the following :—Amatol in the base 
surmounted by a smoke cylinder embedded in astralite, and 
in the head a small quantity of T.N.T. This explosive 


mixture is inferior to the regulation amatol (Fp. jo" 
A. black ring painted round the head indicates a bursting 
charge of amatol (Fp iae j 
- 30) 


A. vertical black stripe indicates * without smok 
| : oke producer." 
A large “A” stencilled in white on the head indian the 
employment of a propeliing charge which produces a lower 
initial velocity, and is particularly sensitive to heat, 
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1915 Pattern Field Gun H.E. Shell. 


3°2 calibres long ; 2 erh, 





Used with Maximum range. 


Gun. | Fuze. Time. | Pere’n. 


yards. | yards. 


7^7 cm. field gun 96 n/A. ...| L.K.Z. 11 Gr. ..| 5,468* | 9,186 
K.Z. 11 Gr. ..  ..| 7874t | 9,186 
L.K.Z. 16 m. V. 
E.K.Z. 16 — | 9,186 
E.K.Z. 17 

7:7 em. field gun '16 s] D. EK32.21 Gr... ...| 5,468* | 9,952T 

(rifling of both guns, | L.K.Z. 16 m. V. ] ^ 
32 grooves) E.K.Z. 16 i 10,889] 





Material—Cast steel. 


Weight—Shell complete :— 
‘ith round-nosed fuze, 6°8 kg. (15:0 Ibs.). 
With pointed fuze, 7:1 kg. (15°& lbs.). 
Bursting charge, 0:38 kg. (0°84 lb.) amatol or 0:27 kg. (0°6 Ib.) 
picric acid. 


Employment—As for the long pattern field gun H.E. shell, but 4 


the effect is less. It is more accurate, however, at long ranges than 
the long shell. 


Remarks—This shell was introduced in 1915 to replace the 
1914 pattern cast-iron shell which proved defective in many respects. 

This shell is also issued, for use only with the 96 n/A. field gun 
with a reduced bursting charge (0:23 kg.), and is then known as 
K.Gr. 15 m. ger. Sprldg. (Aanonen-Granate 15 mit geringerer 
Sprengladung). lt is fuzed with either K.Z. 14 0.4. or E. A.Z. 17, 
the maximum range being 9,186 yards. 


One shell in each basket (33 per cent.) contains, in addition to 
the H.E. bursting charge, a *smoke producer" either weighing 
42 g. and consisting of a cardboard cylinder containing 37 g. of a 
inixture of red phosphorus and paraffin wax, or weighing 53 to 57 g. 
and containing arsenic in addition. 





* Fuzes of older manufacture are graduated up to 7,200 metres 
(7,874 yards). Zo | 

+ K.Z. 11 Gr. fuze is used principally against aeroplanes. 

J With charge No. 2 ; 6,562 yards with charge No. 1. ' 


K. Gr. 15. 


Fix ] kd $ * P € I | ES. K 
ixec ammunition for 96 n/A. field gun; designation of 


complete round, K. Gr. Patr. 15. 
Separate ammunition for 16 field gun. 


Calibre, 7*7 cm. (3:03"), 
ae adr 


| 
64 mm. 
| 


/ | ld A; 


Ce 





NW ELE: 
ScALE-. 
Thickness of walls—At A, 15 mm. ; at B, 17 mm. 
Thickness of base—20 mm. 
Width of driving band—8 mm. 
Distinctive markings—A green band above the driving band 


indicates that the shell is filled with Gf. 88 (picric acid 
e sł picric acid). 
A red band indicates a shell of the original ee with 


* ^ ; *»* ^ AM 6 
a bursting charge of 0:35 kg. (0°77 lb.) Fp. = (amatol) Some 
AT | 

l D : ` . . — 
specunens examined contained a somewhat larger bursting 
CH 


charge. 
A yellow band indicates an additional picric acid exploder. 
A vertical black stripe indicates “ without smoke producer," 
Shell fitted with delay action percussion fuze have “m. V.” 
stencilled on the cylindrical portion and on the fuze. | 
Shell marked *420" in black are used with the 7'7 em 
anti-aircraft gun and have no “smoke producer." | 
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(77 cm.) field gun 96 n/A. L.K.Z,11 Gr.... 


16 


Long Pattern Field Gun H.E. Shell. 


Complete with pointed fuze, 5 calibres long ; 4 c.r.h. 





Used with | Maximum range. 


wé | 
| 


Gun. | Fuze. | Time. | Pere’n. 











yards. | yards. 
5,468* 8,202 





L.K.Z. 16 m. V. | 
E.K.Z. 16 j [ | a 
(T7 cm.) field gun '16 | L.K.Z. 16 m. V. — | eg + 
(riffing of both guns, 32 | E.K.Z. 16 ; 


Material—Cast steel. 
Weight—Shell complete : 
With round-nosed fuze, 7°18 kg. (15:8 lbs.). 
With pointed fuze, 7°35 kg. (16°2 lbs.). 
Bursting charge—(a) 0°93 kg. (2 lbs.) amatol, or 
b) 0°7 kg. (1:5 lbs.) picric acid, or 
(c) 0°82 kg. (1:8 Ibs.) amatol + 0'075 kg. 
(0:16 lb.) picric acid. 

Employment — With non-delay percussion fuze: against all 
living targets in the open or concealed ; against villages, woods,. 
camps, &c. (in conjunction with delay action and time shell). | 

With delay action fuze: (a) Destructive effect.—Destruction of 


targets capable of offering resistance ; destruction of trenches, 


observation posts, machine gun emplacements, dug-outs, effect 
against the interior of houses. 

(b) Ricochet effect.—Against all living targets in the open, 
concealed or close behind low cover such as shields (occupied 
trenches, batteries) at ranges up to 4,374 yards when the grouud 
is suitable. 

With instantaneous fuze: against living targets and matériel in 
the open. 

With time fuze: against all living targets, especially when these 
are close behind cover (batteries in action, protected observation 
posts, occupied fire trenches, communication and cover trenches, 
reserves behind houses, and in woods). 

Remarks—This shell was introduced in 1916. 

One shell in each basket (Ge, 1 in 3) contains, in addition to 
the H.E. bursting charge, a “smoke producer" weighing 74° g. 
and consisting of a cardboard cylinder containing 66 g. of a 
mixture of red phosphorus, arsenic and paraffin wax. 

For range tables, see Appendices I, II and IIa. 





Me vies pauco NM oe ee EE eee 
* Fuzes of older manufacture are graduated up to 7,200 metres (7,874 


yards ). 
+ With charge No.1; charge No. 2 is not used with this shell. 


77 


L. F. K. Gr. 


Fixed ammunition for 96 n/A. field gun; desi 
complete round, E SE Or — e ` esignation of 


Separate ammunition for '16 field gun. 
Calibre, 7:7 cm. (3:03" ). 


NN 


SW 
Ke 


SS 
ni 
Utd 
WN 


SSG 


SS 
SS 


7 


S585 


SSS 


WAG 





SCALE-&. 


Thickness of walls—A A, 10 mm. 
Thickness of base—15 mm. 
Width of driving band—8 mm. 


Distinctive markings—A green band above the drivi 
indicates the bursting charge (b), while a similar sallow band 
indicates the bursting charge (c). 

A vertical black stripe indicates “ without smoke producer.” 
Shell fitted with delay action percussion fuze sometimes 
have a black “m.V.” stencilled on the cylindrical portion. 





| EN noU" 
am Field Gun Streamline H.E. Shell. 
BE (GT Shell.) 


Complete with pointed fuze, 4:5 calibres long; 15 c.r.h. 





Used with | Maximum range. 


Gun. | Fuze. Time. | Pere’n. 





yards. | yards. 
(77 cm.) field gun '16| E.K.Z.16C  .. | — 11,702* 
(rifling, 32 grooves) 













Material—Steel. 


Weight— | 
Shell complete, 6:09 kg. (13°41 l1bs.). 
Bursting charge, 0°55 kg. (1:21 lei 


| Employment—Against living targets and matériel in the open. 
The effect is somewhat less than that of the long pattern field gun 
shell with instantaneous fuze (see page 76). | 


Remarks—Specimens examined contained a smoke cylinder 
weighing 63 g., composed of red phosphorus and arsenic. 
For range table, see Appendix IIa. 


* With charge No. 2; charge No. 1 is not used with this shell. 


(7'7 cm.) C-Geschoss der F.K. 16. 


Separate ammunition. 
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Thickness of walls—At A, 10 mm, 
Thickness of base—16 mm. 
Width of driving band—13 mm. 


Distinctive markings— 
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Calibre, 7-7 cm. (3:03"'). | 
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Field Gun Anti-Tank Shell. 


9:4 calibres long; 2 c.r.h.; internal fuze. 


Maximum range. 
Pereussion. 


(7°7 em.) field gun 96 n/A. ..| Internal delay 
(rifling, 32 grooves) aetion percus- 
sion fuze 


Material—Steel, with hardened steel head. 


Weight— 
Shell complete, 6*7 kg. (14°8 Ibs.). 
Bursting charge, 0°17 kg.t (0:38 Ib.), viz. 0*06 kg. T.N.T. 
and 0°11 kg. amatol. 


Employment— Destruction of tanks by 7^7 cm. close-range guns 
( Nahkampf-Geschütze). 

It is stated in à German document that this shell can also be 
used effectively against troops in the open. 


Remarks—This shell was apparently made at first by converting 
the A. Gr. 15 shell case and fitting it with a hardened steel head. 
The brass cartridge case is of the usual length. The fuze, of the 
delay action percussion type with — safety device, is 
enclosed in an aluminium container screwed into the body of 
the shell. 

The exploder of T.N.T. (24:5 g.) is in a steel gaine screwed 
on to the fuze container. 

The bursting charge consists of a hollow cylinder of compressed 
T.N.T. placed above a cylinder of amatol. The smoke rëm 
consists of 40 g. of a mixture of red phosphorus and paraffin wax, 
contained in an aluminium box. 


e emm eme — $e — -— ———— 


* Maximum effective range against tanks (according to a German docu- 
ment). 
t Officially laid down as 0-23 kg. (0-51 Ib.). 


8l 


K. Gr. 15 m. P. 


Fixed ammunition; designation of complete round, 
K.Gr. Patr. 15 m. P. 


Calibre, 7:7 cm. (3°03"). 


T 


DU riae SSY Aluminium Box 
confaining Smoke 


producing mixture. 


ScALE- 4. 


Thickness of walls—At A, 15 mm. 
Thickness of base—20 mm. 


Width of driving band—9 mm, 


Distinctive markings—In some specimens, the letters “ Am " 
are stencilled on the body in white paint and indicate that, in the 
propelling charge, a block of ammonium nitrate explosive is sub- 
stituted for a part of the tubular nitrocellulose. 
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Field Gun Star Shell. 


9'8 calibres long; erh, 


wm EG 


Used with Maximum range. 








Gun. | Fuze. Time. | Perc'n. 


yards, | yards. 
(77 cm,) field gun 96n/A. 4.812 


(rifling, 32 grooves) | 
————————————À 


Material— 


. Weight— 


Shell complete, 5'7 kg. (12:5 lbs.). 
Bursting charge, kg. ( 1bs.). 


Employment— 


Remarks—tThis shell probably resembles the 10:5 em. star |] 
shell (see page 108). 
The range table is caleulated for a height of burst of 1,182 feet | 
at all ranges. It is stated that in falling from this height, the 
flare will have just burnt out by the time it reaches the ground. 


53 


F.K. Leuchtgeschoss L/3'8. 


Thickness of walls— 
Thickness of base— 


Width of driving bands— 


Distinctive markings— 


Calibre, 7°7 cm. (3:03). 
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1882 Pattern 9 cm. Gun Segment Shell. 9 cm. Gr. 82 (P.). 


Calibre, 8:8 cm. (3:46"). 


2°) calibres long; 1°5 c.r.h. | 

TEE 
Used with 

et LEER SPEC E X Lom EE 

Gun. Fuze. Time. | Pere'n. 

ZEE as rg eegene gege Ee Se 


Maximum range. 








9 em. gun '73/'88 ... | Gr. Z. 82 
(rifling, 24 grooves) 











WOH 


Material—Cast iron. 


Weight— 


AAAS 


AALI 





NN 


- 
LG X M X LOL oe X 1 i à X ' kA x 1 X1 = X 


— sr > 
— — - di. 
A ~ 

—9 
; = 

— cn 
ee 
mene ae ll iin eee ee » 











lj UI 7 
n Shell complete, 7:0 kg. (15:43 Isi MM 
P Bursting charge, 0°22 kg. (0°48 lb.). Black powder. INI 
H MENGE Sm im Wl 
gi. nt— T Z 
1 PU | Wi; Segment Ring. 
| i i 
H SCALE-Z. 
D i Remarks—This is an old-fashioned segment shell. Thickness of walls— At A, 24 mm.* ; at B, 6 to 21 mm. 
ts The 9 cm. gun was replaced by the field gun 96 n/A., but the : 
yi: gun 1s being used in the present trench warfare, and this segment | Thickness of segment rings—1i4 mm. 
i}. shell has been found occasionally, 
8 For range table, see Appendix IY. — a Thickness of base—17 mm.* 
i Width of driving bands—Upper band, 10 mm.* ; lower, 8 mm.* 
i Distinctive markings— | 
| x 
li 


* Measurement approximate only, see footnote on page 57. 


| 
i 
| | 
| 
i 
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1888 Pattern 9 cm. Gun H.E. Shell. 


2:2 calibres long ; 1°5 c.r.h. 





Used with Maximum range. 


—MM mm See = S 


Gun. | Fuze. Time. | Pere’n. 


yards. | Euro 
9 em. gun '73/'88 .., 4 Bopp. 2.91 si ..| 4,921 7,109 
(rifling, 24 grooves) 





| 





Material—Steel casting. 


Weight— 
Shell complete, 7:5 kg. (16:53 lbs.). > 
Bursting charge, 0 165 kg. (0°36 lb.). Gf. 88 (picric acid, 
stemmed into a millboard case). 


loyment—Good effect against matériel, shielded batteries 


ge *t hita), and masonry which is weak or alréàdy shaken. 
Sufficient effect at living targets, even in high woods or in 
buildings. 


Remarks—In the bottom of the cavity is a cardboard case, 
57 g. in weight, filled with a smoke-producing mixture. 


For range table, see Appendix IV. 
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9 cm. Gr. 88. 


Calibre, 8:8 cm. (3°46"'). 


Hit 
rif 
IM 
! 
i 
ia} 
M 
Be 
IH 
nt 
n | 
In 
| 





Thickness of walls—At A, 18 mm. 
Thickness of base—22 mun.* 
Width of driving bands—Upper band, 11 mm.* ; lower, 6 mm. 


Distinctive markings— 


NNLLA 


* Measurement approximate only, see footnote on page 57. 


f, WI ba 
E FE = S "Pu Ue La e - " wr p 
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1914 A Pattern 9 cm. Gun H.E. Shell. 
2:2 calibres long ; 2 erh, 


——————ÀÀ 








Used with Maximum range. 
Gun. Fuze. Time. | Pere’n. 
eT 
yards, ards, 
9 em. '73/88 gun ... | HZ. 14 Vorst.... — ,109 





(rifling, 24 grooves) 
"e 
Material—Cast iron. 


Weight— 
Shell complete, 7:5 kg. (16:53 Ibs.). 
Bursting charge, 0'165 kg.* (0:36 Ib.). Amatol. 


Employment—Direct hits are effective against matériel, and 
even against shielded batteries and weak and shattered masonry. 

Sufficient effect against living targets, even in high woods and 
in buildings. 


Remarks—Specimens of this sheli have been found which, in 
addition to the H.E. bursting charge, contain a ‘‘ smoke producer ” 
weighing 42 g. and consisting of a cardboard cylinder containing 
37 g. of a mixture of red phosphorus and paraffin wax. 

In some specimens the upper driving band is 5 mm. wide and 
136 mm. above the base; the rib of the upper driving band is, 
however, invariably 138 mm. above the base in all these shell. 

For range table, see Appendix IV. 


* Officially laid down as 0:2 kg. (0:44 Ib.). 
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9 cm. Gr. 14 A. 


Calibre, 8:8 cm. (3:46"'). 





Thickness of walls—At A, 20 mm. 
Thickness of base—25 mm. 


Width of driving bands—Upper band, 10 mm.*; lower, 6 mm. 


Distinctive markings— 


* See Remarks opposite. ` 














Li Oe TT — wv 
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1914 Pattern 9 cm. Gun H.E. Shell. 


2:2 calibres long ; 1:5 c.r.h. 
———————————————————— M—Ó—MÀ— 


Used with Maximum range. 


Gun. | | Fuze. | Time. | Pere’n. 


-— — — —— ÀÀ 


- —— e mm = ere  — 





yards. | yards. 
9 em. gun 773/88... | Gr. Z. 14 od, l| 109 
(rifling, 24 grooves) | 
9 cm. anti-aircraft gun, | Dopp. Z. 92 lg. Brig.| 7,109 | — 
converted ’73/’88 0. Az. | 
(rifliag, 24 grooves) 


| | | 
Material—Body, cast steel ; head, forged steel. 


Weight — 
Shell complete, 7:4 KE. (16:3 lbs.). 
Bursting charge, 0'3 kg.* (0°66 lb.). Amatol. 


Employment—Direct hits are effective against matériel, and 
even against shielded batteries and weak and shattered masonry. 

Sufficient effect against living targets, even in high woods and 
in buildings. 


Remarks—In some specimens the upper driving band is 10 mm. 
wide and 132 mm. above the base; the rib of the upper driving 
band is, however, invariably 138 mm. above the base in all these 
shell. 


For range table, see Appendix IV. 


— —— ee 





* Officially laid down as 0:25 kg. (0°55 Ib.). 
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9 cm. Gr. 14. 
Calibre, 8:8 cm. (3:46"). 





| 
ScALE-@. 


Thickness of walls—At A, 18 mm. 


‘Thickness of base—23 mm. ^ 


Width of driving band—5 mm.* 


Distinctive markings— 





e * See Remarks opposite. 
(B 13641) D 
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9'5 cm. German H.E. Shell for French A 9'5 cm. Gr. for French Gun. 
95 mm. Gun. Calibre, 9*5 cm. (3°7"). 


i | j 3:2 calibres long ; 2:5 c.r.h. | H 








| Used with Maximum range. 
| i Gun. | - Fuze. Time. | Pere’n. 
au , 


| 3 | yards. | yards. 
ae French 95 mm. gun, 1888 | Gr. Z. 14 veel "` m — 
Be pattern | 

E ( franz. 95 mm. K.) 


1 | 
$ H 
3 [| 

| E: : (rifling, 28 grooves) | F í 


mes ey. 





. 501mm. 
Weight— 

Shell complete, 11:8 kg. (26°0 153.). 

Bursting charge, 0°80 kg. (1°76 1bs.). Amatol. 


Employment— 
Remarks—The interesting feature in the design of this shell ' 
is the tapered base. | T 








EN Thickness of base—28 mm. 
Width of driving band—12 mm. 


E. E Viet 
| Lo Thickness of walls—At A, 16 mm. ; at B, 15 mm.; at C, 18 mm. 
Distinctive markings— 


B 13641) D 2 
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1905 Pattern Light Field Howitzer F.H. Geschoss 05. 
Universal Shell. Einheits-Geschoss. 
3 3 calibres long ; 2 c.r.h. Calibre, 10-5 om. (4-13") 
Used with Maximum range. 
Gun. | Fuze. Time. | Pere’n. 2 N p JE T 
yards. | yards. = \ [ 
(105 cm.) light field| H.Z. 05 lB. 7,655* | 7,655 NA ENS | 
howitzer ’98/’09 ^. e N , 
(rifling, 32 grooves) / d." E» 7 | | 
h Ry EHE IN Zin | 
Material—Steel. A ! 2 M p = thin brass | 
Weight— f i Z case | 
Shell complete, 1577 kg. (346 Ibs.). g oh dA | 
dalle e charge : Y Y | 
In head, 0°34 kg. (0°75 1b.). T.N.T. UY | 
Among bullets, 0°56 kg. (1:23 lbs.). T.N.T. or amatol. h E | 
At base, 0°15 kg. (0°33 Ib.). Black powder. 7 YY ~ | 
Bullets : 400 10-g. bullets, 45 to the Ib. / K ‘Bullets | 
Employment-— As percussion H.E. shell, withnon-delay action: des- f CG set in 547 mm 
truction of targets capable of offering resistance (shielded batteries 7 | E „amato l 
in the open at close ranges), against troops in tall timbered woods, /À | h e Black 
as well as living targets. CR 7 - powder | 
As percussion H.E. shell, with delay action : against living targets Oy E e det: Bt 
under overhead cover. Demolition of solid masonry. Against Gs E Poo | 
targets in the interior of houses. Uy, | Y Bullets i 
As time shrapnel: against all living targets, except when 7 7 Ej | 
ris f; A Setn ! 
these are close behind or under cover (e.g., behind shields, at the 7 AFA- -resin | 
bottom of trenches, or in shelters), or in tall timbered woods. ^ WY | 
As time H.E. shell: against targets close behind cover (shielded ha ay | 
batteries, protected observation posts, troops in trenches, reserves Gy Sey | Slack : 
behind houses, &c.), aeroplanes, especially at long ranges. tH powder TN 
Remarks—This ‘ Universal” shell may be described as a YY burster 28mm. 
: d + — 





shrapnel with high-explosive burster ($ lb.) in the head and high- ` 
: explosive (1$ Ibs.) among the bullets (400 10-g. bullets, 45 to the Ib.). 4 | 
D When used as time or percussion H.E. shell, the high-explosive : SCALE — F 
P in the head and among the bullets detonates, giving the effect of a | 
high-explosive shell. | 

When used as time shrapnel in air, the head flies forward 


and detonates, the remainder of the shell acting as shrapnel. D, Thickness of walls—At A, 7 mm. ; at B, 9 mm. 
An official document issued by the War Ministry stated that S Thickness of base—17 mm. 

the Universal shell would become obsolete on the 1st July, 1916 ; S 

it is, however, sometimes met with. | E Width of driving band—13°5 mm. 


For range table, see Appendix III. 


* his fuze is graduated up to 70, corresponding to a range of 7,000 
metres or 7,655 yards, which is the maximum range when using Charge | 
No.8. The usual maximum range is 6,890 yards with Charge No. 7. d | 


(B 13641) 





* 
* 2| 
r e kg ` 
DES vC e l 
" à pr (agen , 
p €. 
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| 1914 Pattern Light Field Howitzer 
1] H.E. Shell. 





H. Gr. 14. 


Calibre, 10:5 em. (4:13'^). 














i 
A 7 uisi re eee ll ep Oo 7 vc o a oom e 
i | E 2:8 calibres long; 2 c.r.h. A ! 
Be I I | 
d e | 
| | Used with Maximum range. | 
it e AES ERU 2-241. | | 
LIB Gun. Fuze. Time. | Perc'n. | 
: | | 
j | yards. | yards. 298mm. 
WE. (10:5 em.) light field howit- | H.Z. 14 Fb.  ... S — 7 ,655* ? ! 
KI zer '98/'09 RET e. € 7,655* bn. ! 
$ IM (rifling, 32 grooves) x | 
q | 
| : a. E. B | 
HE Material—Cast iron. 3 RS, ! 
iE B, 29mm 
i Weight— : t pede ne 
i Shell complete, 15:5 kg.t (34:17 Ibs.). S L 
i Bursting charge, 0'3 kg.t (0°66 1b.). Amatol. a SCALE ~ 6 . 
‘ai i $ 
CH Employment— With non-delay action percussion fuze: against ` d 
Ai? all living targets in the open or concealed. | 1 
agi With instantaneous fuze: splinter effect greater than with E 
H g ordinary percussion H.E. shell. Specially suitable against living d Thickness of walls—At A, 21 mm. ; at B, 28 mm. 
aa | targets at medium and long ranges. Blinds will frequently E Thickness of base—33 mm. 
1 occur when the angle of impact is small. $ 
i The effect is less than that of the 1915 pattern light field f Width of driving band—12 mm. 


howitzer H.E. shell. Dii i i 
Distinctive markings—The Æ.H.Z. 17 instantaneous fuze is 


| | 

| | Remarks— This shell was introduced in the autumn of 1914. A painted black. | 

j Its simple design enabled it to be manufactured comparatively i l A white ring, 3 cm. wide, painted round the head 
i quickly in large quantities by private firms which were not indicates an experimental bursting charge, free from 
equipped specially for the production of shell. The shell did not nitroglycerine, such as the following :—Resin in the base, 
38 ! prove satisfactory and many complaints were received from the astralite in the body, and tr initroanisole in the head. A. 
i3 troops regarding its defects : as a result of this, the 1915 pattern 7 smoke producer is embedded partly in the resin and partly in 


the astralite. The total weight of explosive is 0'26 kg. 


"E cast steel shell was introduced age 104). ihe 
| | B OD IEEE QAO A A : (0°57 1b.) This mixture is much inferior to the regula- 





For “smoke producer,” see page 104. For range table, see tT tion amatol (F. 60 
| Appendix II. | P: vol 
dii / A vertical black stripe indicates “ without smoke producer ." 
* With charge No. 8; the usual maximum range is 6,890 yards with 
IE charge No. 7. 
"8 | t The weight varies considerably. 
IE I Formerly 0'4 to 0'6 kg. (0'9 to 1:3 Ib.). 


(B 13641) D 4 
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1915 Pattern Light Field Howitzer H.E. Shell. 


9:3 calibres long ; 2 c.r.h. 








Used with Tei | Maximum range. 
Gun. Fuze. | Time. | Perc'n. 
yards. yards. 
(105 cm.) light field | H.Z. 05 Gr. .| 5,468* | 7,655+ 
howitzer '98/'09 I.E. 15... E 7 655+ 
(rifling, 32 grooves) E.H.Z.17 
(10:5 cem.) light field | H.Z. 05 Gr. ..| 9,468* | 9,241] 
howitzer '16 H.Z. 14 Fb. 
(rifling, 32 grooves) - H.Z. 16... — 9,2411 
E.H.Z.17 
(105 cm.) light field | Ditto 5,468* | 9,7338 
howitzer, Krupp 
(rifling, ^ grooves) 
Material— Cast steel. 
Weight— 


Shell complete, 1577 kg. (34:6 Ibs.). 
Bursting charge, 1:4 kg.| (3:1 Ibs.). Amatol. 


Employment—As for the long pattern light field howitzer 
H.E. shell (see page 106) but the effect is less. | 
This shell is also issued, for use only with the '98/09 light field 
howitzer, with a reduced bursting charge (0°35 kg. instead of 
l'4 kg.) and is then known as H Gr. 15 m. ger. Bosch 4 (Haubitz- 
u 


Granate 15 mit geringerer Sprengladung). It is fuzed with 


H.Z. 14 Fb., the maximum range being 7,655 yards. It is painted’ 


grey with a yellow head. 

Remarks—tThis shell was introduced in 1915 to replace the 
1914 pattern shell, which proved defective in many respects. 

One sheli in each basket (50 per cent.) contains, in addition to 
the H.E. bursting charge, a “smoke producer” weighing 145 g. 
and consisting of a cardboard cylinder containing. 134 g. of a 
mixture of red phosphorus, arsenic and paraffin wax. 

For range table, see Appendix III. 





* Fuzes of older manufacture (H.Z. 05 Gr. l.B.) are graduated up 
to 7,200 metres (7,874 yards). 

T With Charge No. 8; the usual maximum range is 6,890 yards with 
Charge No. 7. 

t With Charge No. 9; the usual maximum range is 7,054 yards with 
Charge No. 7. 


§ With Charge No. 10; the usual maximum range is 6,452 yards with | 


Charge No. 8. 
|| Officially laid down as 1:5 kg. (8:8 lei 
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H Gr. 15. 


Calibre, 10:5 em. (4-13" ), 


= = ee = — 5 


clay, pe ie 
d 
3 





` 


SCALE-6. 
Thickness of walls— At A, 16 mm. ; at B, 22 mm. 
Thickness of base—26 mm. 
Width of driving band—13 mm. 


Distinctive markings—A black ring painted round the head of a 
shell indicates a bursting charge of amatol (Fp. = ) 
-4 


A yellow band above the driving band indi 
additional exploder of Grf. 88 (picric acid). wa ft 

A vertical black stripe indicates **without smoke producer." 

Shell have been found with a red band immediately above 
the driving band. 
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Long Pattern Light Field Howitzer H.E. Shell. 


3°6 calibres long; 2 c.r.h. 














Used with Maximum range. 
Gun. | Fuze. Time. | Perc'n. 

A3 Ka KSE "CC yards. | yards. 

(10:5 em.) light field how- | ILE. 05 Gr .. ..| 5,468* | 7,655T 
itzer '98/'09 H Z. 16... "T e| — 7,655t 
(rifling, 32 grooves) 

(10:5 cm.) light field how- | H.Z. 05 Gr.  ... ..| 5,468* | 9,1861 
itzer '16 HZ. 16.., geg Di — 9,1861 
(rifling, 32 grooves) 

(10:5 cm.) light field how- | Ditto... ei ...| 5,468* | 9,7368 


itzer, Krupp 
(rifling, grooves) 


Material—Steel. 
Weight— 
Shell complete, 15°6 kg. (34°4 lbs.). 
Bursting charge, 2:0 kg. (4'4 lbs.). „See p. 107. 

Employment— With non-delay percussion fuze: against all 
living targets in the open or concealed. | 

With delay action fuze: (a) Destructive effect.— Destruction of 
trenches, observation posts, machine-gun emplacements, dug-outs. 

(b) Ricochet effect—Against all living targets in the open, 
concealed, or close behind low cover, at ranges up to 3,280 yards, 
with Charges Nos. 7 and 8, when the ground is suitable. 

With time fuze: against all living targets, especially when these 
are close behind cover (batteries, observation posts, fire trenches, 
communication trenches, reserves behind houses and in woods). 

With instantaneous fuze: Against living targets and matériel 
in the open. 

Remarks—This shell was introduced in 1915 after satisfactory 
reports had been received from the front as to its action. Its 
name was then changed from “ Experimental” to “ Long Shell.” 

This shell is also issued, for use only with the ’98/09 light field 
howitzer, with a reduced bursting charge (1°5 kg. instead of 
2:0 kg.), and is then known as L.F.H. Gr. m. ger. Sprgldg. (Lange 
Feldhaubitz-Granate mit geringerer Sprengladung). | lt is fuzed 
with either H.Z. 14 Fb. or E.H.Z. 17, the maximum range being 
7,655 yards. It is then painted grey with a yellow head. The 
E.H.Z. 17 fuze is painted black. : | 

For range table, see Appendix III. 
For *smoke producer," see page 104. 





* + 1 $ See footnotes on page 104. | 








2 
Ch 


di 107 


L.F.H. Gr. 


Calibre, 10-5 em. (4:13). 





OCALE- 6$. 


Thickness of walls—At A, 12 mm.; at B, 15 mm. (in scme 
specimens, 14 mm. and 17 mm.). 
Thickness of base—25 mm. (21 mm. in some specimens). 
Width of driving band—14 mm. 
Distinctive markings—Shell of less recent manufacture are 
painted field-grey with red head. 
A black ring painted round the head of a shell indicates a 


bursting charge of amatol (Fp. i 
A dark blue band above the driving band would appear to 
indicate a filing of either Di. + Fp. P or Di. + An. 


together with an additional picric acid exploder. 

A yellow band above the driving band indicates an 
additional exploder of picric acid (Gf. 88). 

Di. E with a picric acid exploder has also been found. 

The yellow paint shown above sometimes extends to about 
2 inches below the junction of the head and body of the shell. 

For shell painted grey with yellow head and black fuze, see 
under ** Remarks,” on opposite page. 

A vertical black stripe indicates “without smoke producer.” 


* "DL. 


40! - 
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Light Field Howitzer Star Shell. 


9:8 calibres long ; 0°5 c.r.h. 





Used with 
Maximum range, 


Grun. | Fuze. gem 
re yards. 
(10°5 cm.) light field howitzer | Lg. Zdr. S/22  ... 4,740 


'98/^09 
(rifling, 32 grooves) 





Material—Steel. 


Weight— 
Shell complete, 12°5 kg. (27:5 lbs.). 
Bursting charge— 
In head, 50 g. (1:8 oz.) black powder. 
In base, 29 g.(1°0 oz.) ,, e 


Employment—For illuminating targets at night. 


Remarks—The flash from the fuze fires the charge in the head 
which blows off the latter. -The flash also passes down the brass 
tube which is filled with black powder and fires the charge in the 
base. This charge expels the flare, at the same time lighting the 
composition. 

The flare composition consists of — 

Barium nitrate, 48:2 per cent, 
Sulphur, 14:5 per cent. 
Magnesium, 33°7 per cent. 
Paraffin wax, 3:6 per cent. 

The range table is calculated for a height of burst of 
1,476 feet at all ranges. M.V. — 935 f.s. 








SSSA AAAS 
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F.H. Leuchtgeschoss L/3°3. 


Calibre, 10*5 cm. (4:13"). 
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1- Parachute. 


I—-/,/are. 
composition. 










Asbestos tube 


/, 
m 


Brass lube. 






s 








j Steel disc. 
Charge. 
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, La, 


/ 


Scaic~<x. 


Thickness of walls—At A, 6 mm. 


Thickness of base—17 mm. 


Width of driving band—14 mm. 


Distinctive markings— 





ENT a . 
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Light Field Howitzer Streamline H.E. Shell 


(^ C" Shell). 


Complete with fuze, 4:3 calibres long; erh, 





Used with 








Maximum range. 

Gun. Fuze. Time. | Perc'n. 

yards. yards. 

(10:5 em.) light field howitzer’16| E.H.Z. 16... — 10,499* 
(rifling, 32 grooves) 

(10:5 em.) light field howitzer, d ual o d 11,210 


Krupp | 
(rifling, grooves) 





Material— Steel. 


Weight— 
Shell complete, 15:5 kg. (34:2 lbs.). 
Bursting charge, 1:9 kg. (4:2 1bs.). 


amr prem for the long pattern light field howitzer 
H.E. shell (see page 106), but the effect is less; splinter effect 
greater than that of other patterns of percussion shell; very 
suitable for engaging living targets at medium and long ranges. 
With a small angle of descent, on level or falling ground, the 
percentage of blinds will be high. 


Remarks— 





* With charge No. 9, which is the only charge used with this shell. 
This is the maximum range shown on the range drum; the German 
ammunition book gives 10,936 yards. 

t bi charge No. 10, which is apparently the only charge used with 
this shell. 
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C-Geschoss der |. F.H. 


Calibre, 10°5 cm. (4°13"). 


"rr "rg — "omg wm wg wm wm em eee 


———————  BEÉRRCRRINPT 


350 mm* 


3--— 


3 
---* 





The above is merely a rough sketch taken from a captured 
diagram. 


Thickness of walls—18 mm. 
Thickness of base— mm. 
Width of driving band—15 mm. 
Distinctive markings—Painted grey. 
* Read 453 mm. and 86 mm. 
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1896 Pattern 10 cm. Gun H.E. Shell. 


4:2 calibres long; 2:5 c.r.h. 











Used with | Maximum range. 
Gun. à | Fuze. | Time. | Perc'n. 
yards. | yards, 

10 em. gun 14, 10 em. gun 9 ...| Gr. Z. 04 d ni m 
10 em. gun ’04, 10 cm. gun e ee — 11,264 


(rifling of the above guns, 
32 grooves.) 





Material—Steel. 


Weight— 
Shell complete, 18 kg. (39°68 Ibs.). | 
Bursting charge, 2:2 kg. (4:85 lbs.), Fp. 02, or Grf. 88 (cast 
T.N.T. or picric acid in a millboard case). 


Employment— With non-delay action: Good effect against 
matériel and weak vertical masonry ; sufficient effect against living 
targets on hard ground, in high woods and in villages; also 
effective against wire entanglements. 

With delay action: Good effect against living targets, even on 
soft ground if the shell ricochet before bursting ; with sufficient 
angle of descent, also effective against breastworks and light 


cover. 
Remarks—For range table, see Appendix V. 


This shell is no longer mentioned in the German Official 
Ammunition Handbook. 





* With reduced charge, 
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10 cm. Gr. 96. 


Fixed ammunition; designation of complete round, 
10 cm. Gr. Patr. 96. 


Calibre, 10:5 cm. (4:13"). 
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Scare- 


Thickness of walls—At A, 12 mm.* 
Thickness of base—30 mm.* 
Width of driving band—15 mm.* 


Distinctive markings— 





* Measurement approximate only, see footnote on page 57. 
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10 cm. Gun H. E. Shell. 
3°25 calibres long ; 2:5 erh, 


Used with Maximum range. 





Gun. | Fuze. | Time. | Pere’n. 








yards. | yards. 


8,968 | 12,085 
10 cm. gun "IA, 10 em. |Dopp.Z. 92 f. 10 em. K.4 , 
gun '97 8,968*| 8,968* 


10 em. gun '04, 10 cm. gun 
10 em. gun with overhead |) 
shield L 
10 cm. gun in turret | 
10 em. gun, reinforced, in |J 
turret 
JO cm. short gun, in turret 
(rifling of the above guns, 
32 grooves) 


! | 


, 8,968 | 11,264 


* 9,186 | 11,811 


ü 8,530 | 10,608 


Material—Steel casting. 


Weight— 
Shell complete, 17:8 kg. (39:24 Ibs.), 
Bursting charge, 0°67 kg. (1°48 lbs). Gf. 88 (picric acid, 
stemmed into a millboard case). 


Employment— With non-delay action: good effect against 
matériel and weak vertical masonry ; sufficient effect against living 
targets on hard ground, in high woods and in villages ; also 
effective against wire entanglements. 

With delay action: good effect on living targets, even on soft 
ground if the shell ricochet before bursting ; with sufficient angle 
of descent, also effective against breastworks and light cover. 

This shell is less effective than the 1915 pattern 10 cm. H.E. 
shell. 


Remarks—For range tables, see Appendix V. 


* With reduced charge. 
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. 10 em. Gr. 


Fixed ammunition; designation of complete round, 
10 cm. Gr. Patr. | | 
Calibre, 10°5 cm, (4:13"). 


"e 
dë — — Te 
3 
= 





ScALE-$ - 
Thickness of walls—At A, 22 mm.* 
Thickness of base—32 mm.* 
Width of driving band—15 nim.* 


Distinctive markings— 


* Measurement approximate only, see footnote on page 57. 
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1906 Pattern 10 cm. Gun H.E. Shell. 10 cm. Gr, 06. - 


Calibre, 10°5 em. (4°13" 


Used with | Maximum range. : | 





Gun. | Fuze. | Time. | Perc'n. | 

TUM No WOE Rk E A | 

yards. | yards. | E 

10 cm. coast defence gun | kz, Bd. Z. 10 Kst.K....| — 11,264. |. 
rifling, grooves) | 





Aem m - - 


— wz * Ge a wf 
= $ fg eg or Pea 
H 


bg, gd 


. bg 


10 em. coast defence gun Ditto — At least 
on  wheeled carriage 11,264 
(rifling, grooves) 





Material— | | | 


Weight— * 
Shell complete, kg. ( 1bs.). | | | 
Bursting charge, 0°63 kg. (1:4 1bs.). | 


] 
4 gainst floating targets: Very effective up to i 
1,531 yards range, and sufficiently effective at all normal ranges | 
against the armour protecting the engines of modern destroyers, | 
even with most unfavourable angles of impact. 

Against land targets: Slight effect against living targets, for the e 
shell being pointed, and in addition issued with the fuze set for : 
short delay action, it bursts in the ground ; on hard ground. with 


ricochet action, it is more effective. Sufficient effect against : : I 
localities. Thickness of walls— | 
| | 





Remarks— Thickness of base— 
Width of driving band— 


Distinctive markings— : | | | 
| 
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1914 A Pattern 10 cm. Gun H.E. Shell. 





Used with Maximum range. 


Gun. | Fuze. Time. | Pere’n. 


yards. | yards. 





10 em. gun '04, 10 em. gun ...| K.Z. 16 f. 10 em. K. — 11,264 
H.Z.14Vorst. Fliehb. 
, — 12,085 
10 em. gun '14, 10 em. gun '97 Ditto d P 8 968* 
10 cm. gun with overhead shield 
10 cm. gun in turret i Ditto — 11,811 
10 em. gun, reinforced, in turret 
10 cm. short gun in turret Ditto — 10,608 
(rifling of the above guns, 
32 grooves) 
Material— 
Weight— 


Shell complete, — kg.(  lbs.). 
Bursting charge, 0°5 kg. (1:1 1bs.). 


vra ec pamm — With non-delay action: Good effect against 
matériel and weak vertical masonry; sufficient effect against living 
targets on hard ground, in high woods and in villages ; also effective 
against wire entanglements. 

With delay action: Good effect against living targets, even on 
soft ground if the shell ricochet before bursting ; with sufficient 
angle of descent, also effective against breastworks and light 
cover. 

The effect is slightly less than that of the 1915 pattern 10 em. 
H.E. shell. 


Remarks—For anti-aircraft work, 10 cm. guns are mounted on 
pivot mountings. 


For range table, see Appendix V. 


* With reduced charge. 


10 cm. Gr. 14 A. 


Fixed ammunition; designation of complete round, 


10 cm. Gr. Patr. 144. 


Thickness of walls—At A, mm.; at B mm. 
Thickness of base— mm. 
Width of driving band— mm. 


Distinctive markings—Painted red. 


The shoulder is now greased instead of being painted., 


Calibre, 10°5 cm. (4:13’). 
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1914 Pattern 10 cm. Gun H.E. Shell. 
Deelen 


Used with | Maximum range. 


"EE 








H o 
Gun. | Fuze. Time. Pere’n. 


| yards. | yards. 
10 em. gun '04, 10 em. gun ...| KZ. 16 f.10em.K. | — 11,264 
H.Z.14 Vorst. Fliehb. 








10 em, gun LA, 10 em. gun '97 Ditto d “ae 12,085 


— 8,968* 
10 cm. gun with overhead shield | ] | 
10 cm. gun in turret... eet Ditto — 11,811 
10 em. gun, reinforced, in turret 


10 cm. short gun in turret Ditto -- 10,608 
(rifling of the above guns, 
32 grooves) 


"en 


Material — 


Weight— 
Shell complete, kg.( . lbs.) 
Bursting charge, 0°75 kg. (1°65 lei 


Employment— With non-delay action: Good effect against 
materiel and weak vertical masonry ; sufficient effect against living 
targets on hard ground, in high woods and in villages ; also effective 
against wire entanglements. 


With delay action: Good effect against living targets, even on 
soft ground if the shell ricochet before bursting; with sufficient 
angle of descent, also effective against breastworks and light cover. 


The effect is slightly less than that of the 1915 pattern 10 em. 
H.E. shell. 


Remarks— For rauge table, see Appendix V. 


————M—M— MM —À—— MÀ 


* With reduced charge. 
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10 cm. Gr. 14. 


Fixed ammunition; designation of complete round, 
[0 cin. Gr. Patr. 14. 


Calibre, 10*5 em. (4:13"). 


Thickness of walls—At A, ` mm: at B, mm. 
Thickness of base— mm. 
Width of driving band-- mm. e 


Distinctive markings—Painted grey. 


The shoulder is now greased instead of being painted. 
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1915 Pattern 10 cm. Gun H.E. Shell. | 


9'9 calibres long; 2 c.r.h. 





Used with e 


Maximum range. 





Gun. Fuze. Time. | Pere’n. 


yards. | yards. 





10 cm. gun ’04, 10 em. gun Gr. Z. 04t — 11,264. 
| 

10 em. gun '14, 10 em. gun '97 Ditto d | Re po 
| A 

10 em. gun with overhead shield | 

10 cm. gun in turret d Ditto — 11,811 

10 em. gun, reinforced, in turret 





(rifling of the above guns, | 
32 grooves. ) | 





Material—Steel. 


Weight— 
Shell complete, 18 kg. (397 1bs.). 
Bursting charge, 1'8 kg. (3:97 lbs.) Grf. 88 (picric acid 
stemmed into a millboard case). 


Employment — With non-delay action: Good effect against 
matériel and weak vertical masonry ; sufficient effect against living 
targets on hard ground, in high woods and in villages ; also effective 
against wire entanglements. 

With delay action: Good effect against living targets, even on 
soft ground if the shell ricochet before bursting ; with sufficient 
angle of descent, also effective against breastworks and light 
cover. 


Remarks --For range table, see Appendix V. 





* With reduced charge. 
t Dopp. Z. 15 is also used. 





Fixed ammunition; designation 


10 cm. Gr. Patr. 16. 
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10 cm. Gr. 15. 


of complete round, 


Calibre, 10°5 cm. (4:13'^). , 


ScALE-8. 





72mm | 
AARM |. 
410 mm. 
dila AEEA go | 
75mm 
Tu /— S 


Thickness of walls—At A, 14 mm. ; at B, 17 mm. 


Thickness of base—35 mm. 


Width of driving band—16 mm. 


Distinctive markin 


of being painted. 


(B 13641) 


(c 


gs—The shoulder is now greased instead 
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1916 Pattern 10 cm. Gun H.E. Shell. 


calibres Ze e Sak? 





Used with Maximum range. 


Gun. Fuze. Time. | Pere’n. 





yards. | yards. 


10 em. coast defence gun on | Gr. Z. 04 ep e = 16,295 
wheeled carriage (Kst.| — —— 12,249* 
K. i. R.L.) eer 

T | 


Material— 


Weight— 
Shell complete, kg. ( Ibs.). 
Bursting charge, 1°8 kg. (4°0 Ibs.). Fp. 02 (T.N.T.). 


Employment— Against land targets: same as for 10 em. Gr. 15 
(see page 128). 
gainst y Am targets: Effective against light upper works 
and personnel not under cover ; unsuit able for piercing armoured 
decks, &c. 


Remarks— 





* With reduced charge. 
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Thickness of walls— 
Thickness of base— 
Width of driving bands-- 


Distinctive markings — 


(B 13641) 


10 cm. Gr. 16. 


Calibre, 10°5 cm. (4:13). 
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12 cm. German H.E. Shell for French 
120 mm. Long Gun. 


2°4 calibres long; 2 c.r.h. 





12 cm. Gr. for French Gun. 
Calibre, 12-0 cm. (4:7"). 











Used with Maximum range. 
Gun. | Fure Time. | Perem. 

MR 
| yards. yards. A ON mm.. | 
French 120 mm. long gun Gr. Z. 14 N | 

( franz. lg. 120 mm. K.) X | 
(rifling, 36 grooves) Ge E dud. — N | 
X 
~ | 
~ 282 mm 
: SS m 
Material—Steel. \ | 
S | 
Z 
Weight— \ | 
Shell complete, 16:54 kg. (364 lbs.). ~ | 
Bursting charge, 1:25 kg. (2°75 lbs.). An e (amatol). S SES E | | 
“Inn KC, ` 
Employment— ert 


i 
i Ch CALE-6. 
Remarks—Some specimens contain a smoke producer. S 6 


Thickness of walls—At A, 20 mm. 
Thickness of base--32 mm. 1 
Width of driving band—17 mm. 


Distinctive markings— 





(B 13641) 





D ? ce??? e See 


136 


1888 a/A. Pattern 12 cm. Gua H.E. Shell. 


2:9 calibres long; 1:5 c.r.h. 





Used with Maximum range. 
Gun. | Fuze. Time. | Perc'n, 
yards. | yards. 
12 cm. heavy gun 


..| Dopp: SZ SR  .. e| —* | 7,984 
(rifling, 30 grooves) | 


RE 


Material—Cylindrical portion, charcoal pig iron ; nose, mild 
steel. 


Weight— 
Shell complete, 16:5 kg. (36:38 lbs.). 
Bursting charge, 0°74 kg. (1:63 lbs.) Grf. 88 (picric acid 
stemmed into a millboard case). 
Employment —Direct hits are effective against matériel, and 
even against shielded batteries and weak and shattered masonry. 
Sufficient effect against living targets, even in high woods and 
in buildings. | 


Remarks—For range table, see Appendix VI. 


* Dopp. Z. 88 is only used as a percussion fuze. 





Sr *————————————————— 


| 12 cm. Gr. 88 a/A. 


Calibre, 12°03 cm. (4-73). 





Thickness of walls—At A, 15 mm.* ; at B, 27 mm.* 
Thickness of base—30 mm.* 
Width of driving bands— Upper band, 10 mm. ; lower, 13 mm. 


Distinctive markings— 





* Measurement approximate only, see footnote on page 57. 
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1914 A. Pattern 12 cm. Gun H.E. Shell. 


2:3 calibres long; 1°5 erh, 
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12 cm. Gr. 14 A. 


Calibre, 12:03 cm. (4-73"). 


Used with Maximum range. 


Gun. | Fuze. Time. | Peren. 


| yards. | yards. 
12 cm. heavy gun... «| H.Z. 14 Vorst.... iss — 7,984 





Soe: I 
(rifling, 30 grooves) | 
| 
l 
Material—Cast steel. | 
RE: Ke 

Weight— - [^P mm 
Shell complete, 16:5 kg. (36°38 lbs.). pP 1 
Bursting charge, 0'9 kg. (2:01bs.). Amatol. p u 
d | t 
| | 74-mm: 
Employment—Direct hits are effective against matériel, and | ^ ! 
even against shielded batteries and weak and shattered masonry. 
Sufficient effect against living targets, even in high woods and \ i | b 

in buildings. \ AN | "mmi 3 Ge 


Remarks—The 12 cm. Gr. 14 ditfers from the 12 em. Gr. 14 A 
in the following particulars :— 


SCALE-6. 
Colour—Grey. Thickness of walls—-At A, 25 mm. 
Length—233 mim. 
Bursting charge—1'4 kg. (3:1 lbs.). 
F'uze—Gr. Z. 14, Gr. Z. 14 n/A., or Dopp. Z. 92. 
Thickness of walls—20 mm. 
The shell has a screwed head. 
For range table, see Appendix VI. 


= 


» d e 


Thickness of base—31 mm. 
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a ERSTEN ee? n iin: "oes ’ na aca) dea bates 


Width of driving bands—Upper band, 10 mm. ; lower, 12 mm. 


Distinctive markings—A black ring painted round the head of a 
shell indicates a bursting charge of amatol (Fp. E Je 
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12 cm. German H.E. Shell for Russian Light 
Field Howitzer. 


2:9 calibres long ; 2 c.r.h. 





Maximum range. 
Gun. Fuze. 
Time. | Pere’n. 


—EÓ I o 


yards. | yards. 
Russian 12 em. light field | Gr. Z. 14 
howitzer "04 (russ. l. 
F.H. 04) 
(rifling, ^ grooves) 
Russian light field howit- | Ditto 
zer '09 (russ. l. F.H. 09) |- 
(rifling, 36 grooves) | 
| 
———u————————À—— ' ÁVDEPMMMP RIP €QI BEP ER ÜÜRP PPP 
Material— Steel. 


Weight— 
Shell complete, 17:0 kg. (37:5 Ibs.). 
Bursting charge, 1:4 kg. (3:08 lbs.). Amatol. 


Employment— 


Remarks—These shell contain, in addition to the bursting 
charge, a smoke producer, in the form of a cardboard cylinder 


weighing 155 g., and filled with a mixture containing arsenie and ^ 


phosphorus. 
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12 cm. Gr. for Russian 
Light Field Howitzer. 


Calibre, 12:19 cm. (4°8"). 





E * 
J 
| 
| 
| 
l 
| 
| 
| 

283mm. 
! 
| 
| 
| 
7mm) | 
R PES. 





SCALE wc, 


Thickness of walls—At A, 21 mm. 
Thickness of base —31 mm. 
Width of driving band—12 mm. 


Distinctive markings—On the shoulder is stencilled in black 
dh 12°19 (the calibre). 
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13 cm. Gun H.E. Shell. 


4:8 calibres long ; base fuze. 





Used with | Maximum range. 
Gun. | Fuze. Time. | l'ere'n. 
pum | | 
yards. | vards. 
13 em. gun ... o asl £f. Sa, Z. 10". ... e| — | 15,748 


(rifling, 36 grooves) 





Material—Steel. 


Weight— 
Shell complete, 40 kg. (88:2 lei E 
Bursting charge, 3:5 kg. (77 lbs.). Fp. 02 (cast T.N.T.). 


Employment—Principal object: to engage living targets in 
the open or insufficientiy covered ; to sweep communications of all 
kinds; to bombard localities, fortresses, buildings, detraining 
platforms, and parks ; to destroy masonry and to penetrate concrete 
escarp walls and earthworks. 

With non-delay action: good effect against living targets, even 


in high woods and localities, against matériel, earthworks, strong. 


vertical masonry, and light concrete works. 

With delay action: good effect, especially with double delay 
action against strong masonry, concrete escarp walls and earth- 
works. 


Remarks—aA variation of this shell has been found, the length 


of which is 565 mm. and thickness of walls 10 mm. It is 


filled with incendiary material (probably thermite and metallic 
sodium) and is fitted with a fuze marked Brd. Gesch. lg. Bd. Z. 10. 
For range table, see Appendix VII. 


* Has superseded Bd, Z. 06. 
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13 cm. Gr. 


Calibre, 13:5 cm. (5:81"). 
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SCALE -i9. 


Thickness of walls—At A, 95 mm. ; at B, 18 mm. 
Thickness of base—42 mm. 
Width of driving bands—Upper band, 24 mm. ; lower, 22 mm. 


Distinctive markings—Two red rings painted round the cylin- 
drical portion denote an increased thickness of walls. 
Shell of less recent manufacture do not have red rings 
round the cylindrical portion. 


LO LOE I de AEE Dawe EET 
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1914 Pattern 13 cm. H.E. Shell. 


3'8 calibres long ; 6 erh, 
—— 


13 cm. Gr. 14. 
Calibre, 13:5 cm. (5°31). 











Used with | Maximum range. 
Gun. | Fuze. Time. | Pere’n. 
, yards. | yards 
13 cm. gun - | Gr. Z. 04 Së e| — 15,811 . 
(rifling, 36 grooves) Gr. Z. 14. 
Dopp. Z. 15. | 


Material—Cast steel. , 


Weight— 
Shell complete, 40°5 kg. (89:3 Ibs.). 
Bursting charge, 2:5 kg. (5°5 lbs.). Fp. 02 (T.N.T.) or Fp. js 


Empioyment—Effect at least equal to that of the 13 cm. shell 
against living targets. Effective against thin masonry. 
No effect against concrete or armour plate 





i 
SCALE -ió. 


Remarks— For range table, see Appendix VII. 
Thickness of walls—At A, 31 mm. | 


Thickness of base—60 mm. 
Width of driving band—Upper band, 24 mm. ; lower, 22 mm, 


Distinctive markings— 





md mq mtm IR mc e Áo 70 -- 
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1880 Pattern 15 cm. Common Shell. 


2:4 calibres long; 1 c.r.h. 
€ —— Á— ——— M 


Used with Maximum range. 


| 





Gun. | Fuze. | Time. | Pere’n. 





yards. | yards. 


15 cm. gun (Ringkanone) | Gr. Z. 82 — 8,312 


(rifling, 24 grooves) 
15 cm. gun (Lange Ring- E - “= 8,749 


kanone) | 


(rifling, 24 grooves) 
| 


NLL ee 


Material—Cast iron. 


Weight— 
Shell complete, 27:5 kg. (60°6 lbs.). 
Bursting charge, 1:9 kg. (4:2 Ibs.). Black powder. 


Employment—Sufficient effect against living targets, even: in 


high woods or localities, against matériel, shielded guns, and light 
cover. 


Remarks—For range table of Ringkanone, see Appendix VIII. 
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15 cm. Gr. 80 (P.). 


Calibre, 14:97 cm. (5:89" ). 


W 





7 
f 
YW 
7 
Y 
f 
7 
f 
RAA 


ZA 


SCALE-I0. 


Thickness of walls—At A, 48 mm.* ; at B, 25 mm.* 
Thickness of base—30 mm.* 


Width of driving bands— Upper band, 17 mm.* ; 


; three lower 
bands, 5 mm. 


Distinctive markings—Shell of less recent manufacture are 
painted red with yellow head. 


Pret 


* Measurement approximate only, see footnote on page 57. 
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15 cm. Incendiary Shell “ C." 


2*4 calibres long; 1 c.r.h. 
—————————————————————— n OnuE—95.————''!'"'*'-'—»—»"»——————"—-—— 


Used with Maximum range. 


* 
LUN 





Gun. | Fuze. Time. | Perc'n. 
T ug E WES in ee ne urs 2 5 
yards. | yards. 


(15 cm.) heavy field howitzer | Gr. Z. 82 e] — 6,616 
(rifling, 36 grooves) 

(15 cm.) heavy field howitzer '02 e e — 7,109 
(rifling, 36 grooves) 

(15 em.) heavy field howitzer '13 e e| — | -8,749 


(rifling, 36 grooves) 
PE 


Material—Cast iron. 


Weight— 
. Shell complete, 27:5 kg. (60°6 Ibs.). 
Bursting charge, cet hē). 


Employment— Very good incendiary effect, but no effect is 
produced by the splinters. 


Remarks—At the top of the cylindrical portion is a thin metal 
disc, which is kept in place by the head of the shell being screwed 
down. Through the centre of this disc runs a brass tube, 32:5 mm. 
in diameter, containing black powder and reaching nearly to the 
base of the shell. | 

Round this tube are packed 12 incendiary cylinders in two 
layers, and kept in place by being embedded in paraffin wax. 
These cylinders are 95 mm. long and 30 mm. in diameter, and 
consist of a thin outer shell of celluloid, inside which is a solid 
cylinder of a highly inflammable celluloid—camphor composition. 
Round each cylinder are wound eight turns of cotton yarn, the 
space between the cylinders being filled with yellow phosphorus 
to a height of 40 mm. from the bottom, and thence to the top with 
paraffin wax. 

A special range table is necessary. 
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15 cm. Brand-Gr. C. 


Calibre. 14:97 cm. (5:89"^), 


= ge i 
i20 mm. | 
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ScALE- i5. 


Thickness of walls—At A, 25 mm. 
Thickness of base—36 mm. 
Width of driving bands—5 mm. (11 mm. apart). 


Distinctive markings—“‘Brand-Gr.” in black letters on 
cylindrical portion. 
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1883 Pattern 15 cm. H.E. Shell. 


9" calibres long ; 1:5 c.r.h. 
— 











(rifling, 36 grooves) - 


Ln 


Used with Maximum range. 
' Gun. «sU. 2 Fuze. Time. | Pere’n. 
. - | 
<= yards. | yards. 
(15 cm.) heavy field howitzer ...| Gr. Z. 04 ef oo 6,616 
(rifling, 36 grooves) , Gr. Z. 96/04 | 
(15 cm.) heavy field howitzer'02 | Ditto ` ` | o | 8,47 
(rifling, 36 grooves) | | 
(15 em.) heavy field howitzer "19 | Ditto _. > ae 9,295 
| 
| 


igs 


Material—Steel. 


Weight— 


Shell complete, 39 kg. (86 lbs.). 
Bursting charge, 5°89 kg. (13 lbs.). Gr. 88 (cast picric acid). 


Employment—Effective against targets capable of offering 
resistance, especially overhead cover, on account of the large 
bursting charge. 

The characteristics of this shell are generally similar to those of 
the 1896 pattern 15 cm. shell (see p.156) The burster being 
smaller (13 lbs. against 16 lbs.), the effect is less. 


Remarks—For range tables of heavy field howitzers '02 
and ’13, see Appendices X and XI. 
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15 cm. Gr. 83. 
Calibre, 14°97 cm. (5:89'). 





Thickness of walls—At A, 23 mm.* ; at B, 17 mm.* 
Thickness of base—40 mm.* 

Width of driving band—18 mm.* 

Distinctive markings— 





* Measurement approximate only, see footnote on page 57. 
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1888 Pattern 15 cm. HE. Shell. 


2:8 calibres long; 1°5 erh, 








Used with | Maximum range. 
Gun. | Fuze. | Time. | Perc'n. 
| yards. { yards. 
15 cm. long gun » Kë ..] Dopp. Z.92%..| — 10,936 
> 15 em. howitzer in turret... 24 0€ #2 682 — 7,874 
7 ( Kp.)* 

(15 cm.) heavy field howitzer ...| Ditto ... ot — 6,616 
(15 cm.) heavy field howitzer '02 | Ditto ... ef — 8,147 
(15 cm.) heavy field howitzer 713 | Ditto ... ef — 8,147 

(rifling of each of the above, 36 

grooves) ' 

15 cm. heavy coast defence howitzer | Ditto ... 6,616 


(rifling, grooves) 
TE, ` A 
Material Die iron. 
Weight—Shell complete, 42:3 kg. (93:25 Ibs.). 
Bursting charge, 1°5 kg. (3:3 Ibs.). Gf. 88 (cast picric acid 
in millboard case). : 


Employment— With 15 cm. long gun. 


Good efféct against living targets, even in high woods and 
localities, against light overhead cover, if the angle of descent is 
sufficient, and against weak or shaken masonry. 


Sufficient effect against matériel. 


With heavy field howitzers: Effective against living targets in 
the open or under cover, even in high woods and localities, 
against matériel, shielded batteries, overhead cover in field 

| defences, wire entanglements, and light masonry. 

1 On account of its small burster, this shell is considerably inferior 
E to 15 cm. Gr. 12, 15 cm. Gr. 04, 15 cm. Gr. 96 and 15 em. Gr. 82 
E against targets offering resistance ; but the effect on living targets 
| is better than that of 15 em. Gr. 96 and 15 cm. Gr. 83. 


Remarks—For range tables, see Appendices IX, X and XI. 





* Dopp. Z. 92 was formerly used with this shell, but it has been 
superseded by Gr. Z.82 (Kp.) when used with howitzers. 
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15 cm. Gr. 88. 


Calibre, 14:97 em. (5:89" ). 





SCALE- de 


Thickness of walls—At A, 38 mm. 
Thickness of base—42 mm. 
Width of driving band—20 mm. 


Distinctive markings— 
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1896 Pattern 15 cm. H.E. Shell. 


3°9 calibres long ; 2°5 erh, 
————————————————— 


Used with Maximum range. 


Gun. | Fuze. Time. | Pere’n. 





yards. | yards. 


15 cm. long gun nil Gr. Z. 04 — 10,936 
Gr. Z. 96/04 

(15 cm.) heavy field howitzer ...| Ditto ... ef — 6,616 

(15 cm.) heavy field howitzer "09 ...| Ditto ... wo 8,147 

(15 cm.) heavy field howitzer "18 ...| Ditto ... e| — 9,096 


(rifling of all of the above, 36 


grooves) | 


Material— Steel. 


Weight— 
Shell complete, 39:5 kg. (87:1 lbs.). 
Bursting charge, 7:3 kg. (16:1 Ibs.). Gzf. 88 (cast picric acid 
stemmed into a millboard case). 


Employment— With the 15 cm. long gun: against overhead 
cover, superior to the 1912 and 1912 n/A. patterns, but the 
splinter effect is less. 


With the heavy field howitzers: very effective against targets 
offering resistance, especially overhead cover, on account of the 
large bursting charge; against living targets less effective than 
the 1912 and 1912 n/A. pattern (see pages 168 and 170). 


Remarks—For range tables, see Appendices IX, X and XI. 
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15 cm. Gr. 96. 
Calibre, 14°97 cm. (5:89"). 
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ScALE- ra 


Thickness of walls—At A, 12 mm. ; at B, 17:5 mm. (see “Section ” 
above). 


Thickness of base—40 mm. 
Width of driving band—15 mm. 


Distinctive markings— 


Section across 
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1903 Pattern 15 cm. H.E. Shell. 


3°8 calibres long ; 7°5 erh, (approx. )* 





Used with i Maximum range. 


Gun. i | Fuze. ! Time. | Pere'n. 


| yards. | yards. 
15 cm. gun with overhead | Gr. Z. 04 ~... | — 17,060 
shield CAS Li 
(rifling, 44 grooves ?) 


15 cm. experimental gun | Ditto  ... e ef — 18,482 
on wheeled carriage 
(i.R.L.) 


(rifling, 48 grooves ?) 





Material—Steel. 
Weight— | 
Shell complete, 50:5 kg. (111:3 Ibs.). 
Bursting charge, 3:68 ue (8:11bs.) Fp. 02 (cast T.N.T. in 
6: 6 
oF + An p 
Employment— With non-delay action: Good effect against living 
targets in the open, even in high woods and in localities ; against 
matériel, shielded batteries, wire entanglements, weak masonry, 
and light cover. Sufficient splinter effect even at the longest 
ranges. | 
With delay action: Effective against strong masonry; only 
effective against overhead cover when the angle of descent is 
sufficient. 
Ricochet action increases the effect against living targets both 
in the open and behind cover. 


Remarks— 


millboard case) or Dz. 





* Not a cireular curve. 
T In one case (einteilig) ; only 3°27 kg. (7:2 ]bs.), when in two separate 
millboard cases. 
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15 cm. Gr. 03. | 
Calibre, 14°97 cm. (5°89). 





Scare- TO. 


Thickness of walls—-At A, 27 mm. 

Thickness of base—52 mm. 

Width of driving bands—23 mm ! 
Distinctive markings— 4 
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1903 Pattern 15 cm. H.E. Shell with 
False Cap. 


4*7 calibres long; 7:5 c.r.h. 





Used with : Maximum range. 


Gun. | Fuze. Time. | Pere'n. 


| yards. | yards. 
15 cm. experimental gun | Gr. Z. 04 ET ad. — 21,107 
on wheeled carriage 
(Vers, K. i. R. L.) 
(rifling, 48 grooves ?) 
15cm. gun "16  .. is] EO... T el — 24,934 
(15 em. K. 16) | 
(rifling, 48 grooves ?) 





Material—Steel. 


Weight— , 
Shell complete, 51 kg. approx. (112°4 lbs.). 
Bursting charge, 3°68* kg. (8:11 lei 


Employment—Same as for 15 cm. Gr. 03 (see page 158). 


Remarks— 





* See t on page 158. 
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15 em. Gr. 03 (Haube). 


Calibre, 14-97 em. (5:89"^). 





SCALE—16. 


Thickness of walls—At A, 27 mm. 
Thickness of base—52 mm. 


Width of driving bands—23 mm. 


Distinctive markings— 


ne S: 


* This dimension should be 7°5 calibres approx. 


(B 13641) 
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? Pattern 15 cm. H.E. Shell with False Cap. 1 dis 15 cm. Gr. (?) (Haube). 



























| 5*1 calibres long; 10 c.r.h. ! | Calibre, 14:97 cm, (5:89"). 
1 Used with Maximum range. 8 | WR 
t | 
Gun. | Fuze. Time. | Perc'n. 1 n | 
| ] 44mm | 
F| i 
: yards. | yards. 1 i | 
15 cm. experimental gun on | Gr. Z. 04... — 21,107 3 rre | 
| wheeled carriage (Vers. * | 
if | K.4. R.L.) ; Um | 
13 15 em. gun '16 (15 em. K. 16) | Ditto "A i — 24,934. KE: i | 
19 (rifling of both .guns, 48 3X T | 
E grooves ?) E f : | 
i 1 , 
[ Material—Steel. E : m 
E F 1| ! | 
i Weight— X ^ | 
E Shell complete, 51:5 kg. approx. (113°5 lbs.). ` | | 466mm i 
E Bursting charge, 4:56 kg. approx. (10°0 lbs.). 0°42 kg. Fp. i 3 AY | 
E CH , 60 2 
E in the head, 1 kg. Di. in the body aud 314 kg. Di. A0 3 B | ' 
l , | | i i 
E in the base. 3 | k^ 
E | 3 | 6mm ! 
d Employment—At long ranges; against traffic centres, such as = x mmy d 
3 railway stations ; against towns, villages and billets. 1 
F Remarks— The false cap is welded in six places to a collar ZA 
E screwed on to the head of the shell. The driving bands are made 
É with a reduced section in the centre, in order to economize copper. = Thickness SR l E 
E In the bottom of the shell is a smoke producer weighing 0'3 kg. — of walls—At A, 24 mm. ; at B, 27 mm. 
b 0°66 1b.). = 
E ` 4 3 Thickness of base—45 mm. 
| 1 | Width of driving bands 23 mm. 
AM Distinctive markings— 
| 
E E 8 * Correction.—For the dimensions marked with an asterisk, 
EK, 4 120 mm., 466mm., 170 mm., 144 mm., read :— 
E 762 mm., 512 mm., 166mm., 140 mm. 


E 
M 
4 
d 7] 
E 
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1904 Pattern 15 cm. H. E. Shell. 


9:9 calibres lone; 2 c.r.h. 





Maximum range. 


Used with 


Gun. Fuze. Time. | Perc'n. 





yards. | yards. 


(15 em.) heavy field howitzer d'Ge, SH ... — 6,616 
! Gr. Z. 96/04 
(15 em.) heavy field howitzer '02 ...| Ditto ... e]. ` wë 8,147 
(15 em.) heavy field howitzer'18 ...| Ditto ... i — 9,296 


(rifling of the above, 36 grooves) 


vr tT eg rm n S I s 








Material—Steel. 





D 
Cteem aom e oos 8 tm e- 


Weight— 
Shell complete, 40°5 kg. (89:3 Ibs.). 
Bursting charge, 4°73 ke (10:4 lbs.). Fp. 02 (cast T.N.T. in 
a zinc casing).* f 


Employment—tThe effect is similar to that of the 1912 and 
1912 n/A. patterns, but is slightly less (see pages 168 and 170). 


Remarks—For range tables, see Appendices X and XI. 


* Shell of less recent manufacture are charged with Gf. 88 (picric 
acid). 
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15 cm. Gr. 04. 


Calibre, 14:97 cm. (5:89" ). 





Thickness of walls—At A., 20 mm.* 
Thickness of base—42 mm.* e 
Width of driving band—16 mm.* 


Distinctive markings— 


——M À—  ——— ÓMÓMM—ÓÀ ÀÓÓÀ 


" Measurement approximate only, see footnote on page 57. 
(B 13641) s | ¥ 3 





! 
| 
L 
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1906 Pattern 15 cm. H.E. Shell. 


4:1 calibres long ; 5 c.r.h.; base fuze. 


a 
. Used with Maximum range. 





Gun. Fuze. "Time. | Pere’n. 





ards. | yards. 


15 cm. gun on coast defence mount- | la. Bd. Z. 10* — 8,530 
ing 07 
(rifling, 44 grooves?) 

15 em. gun with overhead shield | Ditto ... eme = 17,060 
(GAS Li 


(rifling, 44 grooves ?) 
M aaa 
Material—Steel. 


Weight— . ^ 
Shell complete, 50°5 kg. (1113 Ibs.). 
Bursting charge, 3°26 kg. (7:2 lbs.) Fp. 02 (cast 1.8.25. 30 
2 millboard cases). 


Eniployment— Principal object (with the 15 cm. coast defence 
gun): to engage living targets and thinly armoured vessels, 
defence of booms and mine-fields against torpedo attacks at long 
ranges. 

Good effect against living targets and matériel when not 
protected, and against torpedo boats ; also against unarmoured or 
lightly armoured superstructures and armour of small cruisers (up 
to 2'4 inches thick). 

With the 15 cm. gun with overhead shield, this shell is fired 
with direct action against localities, railway stations and matériel. 

Good effect even at long ranges against the above targets ; it is 
effective against field wire entanglements. 

With delay action: it is used in bombardments and against 


stout masonry. 


Remarks— 


ee ean 


* Has superseded Bd. Z. 06. - 
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15 cm. Gr. 06. 


Calibre, 14°97 cm. (5:89'^), 





-az — - /0mm* 
QQUmm&  . o 





Thickness of walls—At A, 130 mm.* ; at B, 28 mm.* 
Thickness of base—53 mm.* 
Width of driving bands—25 mm.* 


Distinctive markings— 


EE EE ERE ER RE E D i RE SR S 


* Measurement approximate only, see footnote on page 57. 
(B 13641) KZ F4 
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1912 Pattern 15 cm. H.E. Shell. 


3:7 calibres long ; 2 c.r.h. 


15 cm. Gr. 12. 


Calibre, 14°97 cm, (5:89"). 





Maximum range. 











Used with ` 
" Gun. | Fuze. Time. | Perc'n.. 
| yards. | yards. NIE \ 

15 em. naval gun L/30 | Gr. Z. 04 | —  |18,233(?) & S 

(rifling, grooves) | S N 

15 em. long gun  ... ies cd DEG uu -«- «- 10,936 SS N 

| (15 em.) heavy field howitzer — ...| Gr. Z. 04 6,616 | 6,616 S N 
E. Dopp. Z. 15 SS N 
E tb (15 em.) heavy field howitzer '02...| Ditto  ... .Q] 8,147. | 8,147 S A 
E: (15 em.) heavy field howitzer'13...| Ditto... ...| 8,968 | 9,296 N N 
(rifling of the above 4 guns, 86 S S 

grooves) e S N 
(15 cm.) long heavy field howitzer | Ditto 9,296 | 9,296 S À 
? N N 
rifling, 32 grooves) A S 
en (6 ^ Russian long gun '04 | Ditto — 18,124 S S 
(rifling, 48 grooves) N S 
| N SS 


Vi 


à; um E US 
Welghi— "Sen 
Shell completé, 41:5 kg. (91:5 1bs.). n 
Bursting charge, 6'i kg. (13:4 lbs.) (3°9 kg. trinitro- 
anisole and 3:2 kg. dinitrobenzene).* 





SCALE —16. 


Thickness of walls—At A, 19 mm. 


Employment—Same as for 15 em. Gr. 12 n/A. (see page 170), 
omitting the para. referring to instantaneous fuze. 


Remarks-— For range tables, see Appendices IX, X, XI, and XII. Thickness of base—34 mm. 





Width of driving band—15 mm. 


Distinctive markings—A blue ring painted round the head 
of a shell above a black ring indicates a bursting charge con- 
sisting partly of dinitrobenzene and partly of amatol 
7. 60 60 

UP. rp or or An. —. 

A black “R” painted on the base or shoulder indicates a 
smoke producer. i 


i 


* Formerly 6 kg. (13:2 lbs.) Gzf. 88 (picric acid), stemmed into a 
millboard case. 


d 
Pc 
À 
; 
| 
p. 


e int oe A oll eee | 





E 
: 
^ 
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1912 n/A. Pattern 15 cm. H.E. Shell. 


3°65 calibres long ; 2 c.r.h. : 





Used with Maximum range. 





Gun. - | Fuze. Time. | Perc'n. 








CET, yards. | yards. 
15 em. naval gun L/30 ... | Gr. Z.04 . ..| —  |13,288(?) 
(rifling, ^ grooves) 


15 cm. long gun ... T vd AO ws a = 10,936 
15 em.) heavy field howitzer — ...| Gr. Z. 04 
( ) heavy Dena E. i } 6,616 | 6,616 
(15 em.) heavy field howitzer '02 | Ditto  ... «af 8,147 8,147 
(15 em.) heavy field howitzer '18 | Ditto — ... ..| 8,968 9,296 
(rifling of the above 4 guns, 36 
grooves) 
(15 em.) long heavy field howitzer | Ditto  ... ..] 39,296 | 9,296 


(rifling, 32 grooves) 


€ — P ———— EE 


Material—Steel. 


Weight—Shell complete, 42 kg. (92°6 lbs.). 
Bursting charge, 6'1 kg.* (13:4 lbs.). 

Employment— Principal object : to engage living targets behind 
or under cover; batteries, especially shielded batteries, and 
matériel ; destruction of fieldworks or semi-permanent earthworks 
not protected with concrete, stout masonry aud light splinter-proof 
armour shields. 

With non-delay fuze: good effect at living targets behind or 
under cover, even in high woods and localities ; against matériel, 
especially shielded guns; against strong field fortifications, wire 
entanglements, solid masonry, concrete walls up to 3 ft. 3 in. thick, 
and light splinter-proof armour. 

Sufficient effect against dug-outs that are not concreted, and con- 
creted cover up to 20 inches thick. 

With delay fuze: good effect against the stoutest overhead 
cover in field defences covered with a layer of earth up to 65 feet 


thick, with intermediate layers of other material. Effective against 


cellars. Inappreciable effect against concrete. 
With time fuze: When burst low down, devastating effect on 


living targets either in the open or behind cover. Moral effect, 
considerable. 


Remarks—For range tables, see Appendices IX, X, XI and 
XII. 


Mud E AUS USES RECRUIT US a tor VM Medus: 

* Shown actually to consist of an additional picric acid exploder 
weighing 0°06 kg. (0°18 1b.), 1°9 kg. An. a or Fp. 25 in thé head, and 
4 kg. (8'8 lbs.) dinitrobenzene in the body of the shell. 
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15 cm. Gr. 12 n/A. 


Calibre, 14-97 cm. (5:89"), 
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Thickness of walls—At A, 19 mm. 
Thickness of base—41 mm. 
Width of driving band—15 mm. 


Distinctive markings—This shell is a variation of the 15 em. 
Gr. 12, being 8 mm. shorter, with a base 7 mm. thicker. 


It is distinguished by two light blue rings painted round the 
cylindrical portion. 
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1914 A Pattern 15 cm. H.E. Shell. 


2:83 calibres long; 1 erh, 





Used with Maximum range. 


Gun | Fuze. 


Tima, | Pérda, 


yards. | yards. 


15 em. naval gun L/30 Gr 2:06 .| = 13,233(?) 
(rifling. — grooves). Gr Z. 96/04 
15 cm. long gun - | Gr. Z.04 ,.. — 10,936 
OP. uM a 
(15 em.) heavy field howitzer Si rid D — 9,296 
|. (15 em.) heavy field howitzer '02 ... ease Z. 0 A - 8,147 
(15 em.) heavy field howitzer 713 ... ge "us - 6,616 


15 em. howitzer in turret - 
(rifling of all of the above, 36 
grooves) 


Dopp. Z. 92.. 7,218 | 7,874 





Material—Cast iron. 


Weight— 
Shell complete, 42 kg. (92°6 lbs.). i 
Bursting charge, 1:4 kg.t (3:11bs.) Amatol, 70/30 (1 kg.) 
and cast T.N.T. (0:4 kg.). 


Employment—Same as for 15 cm. Gr. 14. It is less effective 
than the latter on account of its small burster. 


Remarks—The G7. Z. 14 fuze has probably been replaced by 
the Gr. Z. 14 n/A., and the latter will probably be superseded in time 
by the instantaneous fuze Gr. Z. 17. 

This shell when used with an incendiary filling is probably the 
shell known as 15 em. Brand-Gr. B., which is marked on the head 
with a small black B to distinguish it from the H.E. shell. Its 
maximum range is 8,147, 8,147 and 6,616 yards with the 3 above- 
mentioned types of heavy field howitzer, respectively. The inflam- 
mable material is similar to that contained in the 15 cm. Brand-G. C. 
(see page 150). The 12 incendiary cylinders are 75 to 80 mm. long 
and are packed in black powder, of which there is a layer in the 
head connected by a central column of powder with another layer 
in the base. 

The range tables of the 1888 pattern 15 cm. shell (see 
Appendices IX, X and XI) should be employed. 


INPUTS EMEND MERE I ES eens 
* That is, Gr. Z. 52 (Kp.) fuze combined with Mdlchf. SS aud 
Zdlg. 82. 
t Officially laid down as 1:5 kg. (3:3 1bs.). 
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15 cm. Gr. 14 A. 


Calibre, 14°97 cm. (5:89"'). 





Thickness of walls—At A, 38 mm. 
Thickness of base—40 mm. 


Width of driving band—15 mm. 


Distinctive markings—A black ring painted round the head of 


a shell indicates a bursting charge of amatol (Fp. D) 


A blue ring painted round the head of a shell indicates a 
bursting charge of dinitrobenzene and either T.N.T, or 
trinitroanisole. 
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1914 Pattern 15 cm. H.E. Shell. 


2°83 calibres long ; 1 c.r.h. 














Used with | Maximum range. 
Grun. Fuze. | Time. Pere’n. 
i yards. | yards. 
15 cm. naval gun L/30 ... Gr. Z. l4 a wm — /18,2338(?) 
(rifling, grooves) Gr. Z. 96/04 ... eg 
15 em. long gun ... end ES A p e 10,936, 10,936 
(rifling, 36 grooves) | EE" u CC 
e Dopp. 2. 92 ... Ainai 
15 cm. Belgian gun '90,| Gr. Z. 04 dd nii — 10,335 
on wheeled carriage | 
15 em. (6") Russian long Gr. Z. 04 gis ops — 13,124 
gun '04 (48 grooves) 
(15 cm.) heavy Geld | | 6,452 | 60,616 
howitzer | | Gr. Zdg. 88* ... " 
(15 em.) heavy field | Gr. Z. 96/04 ... «| | 8,147 8,147 
howitzer '02 J3 Gr. Z. 04 ven ses 
(15 cm.) heavy field i Gr. Z. 14 e sa | | 9,296 9,296 
howitzer ‘13 Gr. Z.14 n/A... ys 
(rifling of theabovethree | Dopp. Z. 92 lg. Brig. 
howitzers, 36 grooves) 


(15 em.) long heavy field , 
E eg $ 9,296 | 9,296 


howitzer 713 em > 
(rifling, 32 grooves) Popp. 9, ue, He | 
15 em. howitzer in turret! Dopp. Z. 92 ... wal 4,218 7,874 
(rifling, 36 grooves) 
15 em. (6") Russian 
howitzer 


Material—Cast steel. 
Weight— 
Shell complete, 42 kg. (92°6 lbs.). 
Bursting charge, 2:3 kg. (5:1 Ibs.). Anatol 
Employment—Etfective against living targets in the open or 
under cover, even in high woods and localities, against matériel, 
shielded batteries, overhead cover in field defences, wire entangle- 
ments and light masonry. 
With instantaneous fuze: against living targets and matériel in 
the open. . 





Gr. Z. OF wen - wm — 








The radius of action of each projectile is less than that of the ` 


1912 n/A. pattern 15 em. shell (see page 170). Against overhead 
cover the 1914 pattern 15 em. shell is more effective than the 
1914 A pattern (see page 172). 

Remarks— The 67. Z. 14 fuze has probably been replaced by 
the Gr. Z. 14 n/A., and the latter will probably be superseded in 
time by the instantaneous fuze Gr. Z. 17. 

The range tables of the 1888 pattern 15 cm. shell (see Ap- 
pendices IX, X, XI and XII) should be employed. 


* That is, Gr. Z. 82 (Kp.) fuze combined with Mdlchf. SS and 
Z4lg. 82. 








15 cm. Gr. 14. 


Calibre, 14°97 cm. (5:89"). 





| SCALE-i6. 


Thickness of walls—At A, 30 mm. 
Thickness of base—44 mm. 
Width of driving band—15 mm. 


Distinctive markings—A black ring painted round the head of 


a shell indicates a bursting charge of amatol (Fp. — 


A blue ring painted round the head indicates a bursting 
charge of dinitrobenzene and either T.N.T. or trinitroanisole. 

The 4 vertical black stripes denote that the fuze hole will 
take a Dopp. Z. 92 fuze. 

Yellow colouring, instead of grey, indicates a shell for use 
with captured Russian guns. 

A. red ring also indicates that the shell contains a particular 
explosive. 

A black “ R,’ painted on the base or shoulder, indicates a 
smoke producer. 

This shell, when used with captured Russian 15:24 cm. (CG) 
guns, is fitted with a thicker driving band to compensate for 
the difference in calibre (277 mm. or 0:1 inch), and is coloured 
dark yellow with a black head and * $ 15, 24" stencilled on 
the shoulder. 


















































176 "E 177 
1914 Pattern 15 cm. H.E. Shell with False *T 15 cm. Gr. 14 (Haube). 
| |. Cap. - f ten, Calibre, 14-97 em. (5:89). 
| 4:5 calibres long ; 7 c.r.h. (?) A 
. Wein Used with | Maximum range. ai St 
| am DEE > nn. o he MA ee SES MESES EI ` ET Us LRL eee ee dns 
| ! Grun. | Fuze. Time. | Pere’n. A P i PN f 
i E ! [3 i 
, s à | RU | ; ' 
LIE yards. | yards. EX Pt wm | 
IK (15 cm.) long heavy field | Gr. Z. 14 n/A.... el = Over. E 25e mm. ' | | 
E howitzer '18 Gr. Z. 17 9,296 | E. | 
| (rifling, 32 grooves) ! | € Jari Calibres* | 
$ 15 em. long gun  .. i Ditto D ew] — g: | i ) prai 
E! (rifling, 36 groov es) 2 t- gn wie i 
mie 15 em. Belgian gun d . Ditto ses d ëm = Í ge : 
HE — 15 cm. Belgian heavy gun Ditto -— e.t om A TEN | 
SIE (rifling of the above 2 Si = " 
PIE Lë guns, either 36 ^ 40 | n m | 684 mm 
PUE % grooves) pe ed Taa 
A | 
à j 
a | | 452 m d 
|. *  Material—Steel. 5 calibres 
E | I 
| i | 
E, Weight— | : | 
ar | Shell complete, 43:5 kg. (95:9 lbs.), E | | 
n Bursting charge, 2:3 kg. (5:1 lbs.}. UA : 
MI i | 
E | m | 
d Employment—Same as for 15 cm. Gr. 14 (see page 174) but at oe t- Sins Y 
aM longer ranges. ES | | Sch sch 
du Remarks— 
d Thickness of walls—At A, 30 mm. 
| | eu Thickness of base—44 mm. 
I ! MN Width of driving band—15 mm. 
| | 
(D ^ i R 
| * Distinctive markings— 
H 
P 
Bl ‘ A -——— ` 
H 
Dr 
E EN | 170 ——- ht ee RA. EE TT 
| : 1 * Dimensions approximate only. 
) | 


A 
a d 
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1914 A Pattern 15 cm. H.E. Shell with 


. Forward Driving Band. : 
2°83 calibres long; 1 c.r.h. 





Used with Maximum range. 
Gun. | Fuze. Time. | Pere’n. 


yards. | yards. 
15 em. gun with chase rings | Gr. Zdg. 88% |) 


(Ringkanone) Gr. Z. 96/04 ... 
Gr. Z. 04 | — 8,640 
Ge, 2.14 s 
| Gr. Z. 14n/A. | J 
15 em. long gun with chase rings| Ditto... el — 8,749 


(lange Ringkanone) 
(rifling of both the above, 
24 grooves) 





Material Cast iron. 


Weight— 
Shell complete, 42:1 kg. (92:8 lbs.). 
Bursting charge, 1:5 kg. (38:2 1bs.). Amatol. 


Employment—Sufficient effect against living targets, even in 
high woods or localities, against matériel, shielded guns, and light 
cover. deg 


Remarks—A variation of this shell has been found on which 
there are only two lower driving bands (each 4 mm. wide) instead 
of three ; the upper band is 17 mm. wide and 206 mm. above the 
base. 

There is also a 1914 pattern 15 cm. H.E. shell with forward 
driving band (15 em. Gr.14 m.v.F.), more effective than the 1914A 
pattern, which differs from the latter in the following particulars :— 


Colour—Grey. 

Bursting charge—2'3 kg. (5:1 lbs.). 

Fuze—Gr. Z. 14 n[A. and Dopp. Z. 92 (in addition to those 
given above). 

Thickness of walls— 


For range table for all these shell, with 15 em. gun with chase 
rings, see Appendix VIII. 





* That is, Gr. Z. 82 (Kp.) fuze combined with Mdlchf. 88 and 
Zdlg. 82. 
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15 cm. Gr. 14 A m.v.F. 
Calibre, 14:97 cm. (5:89"^). 


— a — mmm: mmm — e ie wm - 
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Thickness of walls—At A, 40 mm. 


Thickness of base—42°5 mm. 


Width of driving bands—Upper band, 20 mm.; lower bands 
4'5 mm., and 11:5 mm. apart. 


Distinctive markings— 
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20°3 cm. German H.E. Shell for captured 
Russian 20'3 cm. Howitzer, 


2'8 calibres long ; 2 c.r.h. 


Used with Maximum range. 
^W uu 
Gun. | Fuze. Time. | Perc'n. 


; | yards. | yards. 
Russian 20°3 cm. (8) | Gr. Z. 04 iis | em 


| 9515 
howitzer Gr. Z. 04/14 | 


(russ. 20 cm. H. 77 u. 92) 
(rifling, 46 grooves) 


GC MN 


Material—Cast iron. 





Weight— 
Shell complete, 88°7 kg. (195°6 1bs.). 
Bursting charge, kg. ( 1bs.). 


Employment— 


Remarks—For range table, see Appendix XX. 
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Deutsche 20'3 cm. Gr. fur russ. Haubitze. 
Calibre, 20:3 cm. (8" ). 


| 
i 
| 


NS 
GE 


DCW 


Ki 
`L Boch 
Ai A + 
SRSA 
NN MN AN 
KAN DN A 
RER NS 
NS M 
P^ 





NH 

IN ` 
yu 
m. 
UU 
If, 


SN 









Y 









AN ^ ^ 
Ge 







Thickness of walls—At A, 32 mm. 
Thickness of base—50 mm. 


Width of driving band—21 nım. 


Distinctive markings—A blue ring painted round the head of 
a shell above a black ring indicates a bursting charge con- 


sisting partly of dinitrobenzene and partly of amatol (Fp. jo” 


60 PERE oe ! 
or of Anm. 10 On the shoulder is stencilled in black either 


T. d 20,8 9? op ** 20,8 d (the calibre). 
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1880 Pattern 21 cm. Common Shell. 


2°) calibres long ; 1°5 c.r.h. 
————————————— 








Used with Maximum range. 
areata Ha eme 
Gun, <7 | Fuze. Time. | Pere’n. 
| 





| yards. | yards. 
21 cm. howitzer in turret | Gr. Z.82( Kp.) d — 8,749 
(rifling, 30 grooves) 





. Material—Cast iron. 
Weight— 
Shell complete, 78 kg. (172 Ibs.). | 
Bursting charge, 4:45 kg. (9'8 Ibs.). Black powder. 


Employment. Sufficient effect against living targets (secondary 
effect), matériel, field wire entanglements and masonry. 


Remarks— 
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| 2l cm. Gr. 80. (P.). 


Calibre, 20°93 cm. (8*24"'). 


> 










SS 


SS 


Thickness of walls—At A, 23 mm.* ; at B, 37 mm.* 
Thickness of base—56 mm.* 


Width of driving bands—Upper band, 21 mm.* ; 2 lower bands, 
10 mm.* 


Distinctive markings—Shell of less recent manufacture are 
painted red with yellow head. 





* Measurement approximate only, see footnote on page 57. 
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1883 Pattern 21 cm. H.E. Shell, 21 cm. m n. 
9*9 calibres long ; 1:5 c.r.h. Calibre, 21:1 cm. ( A 





Used with 


Maximum range. 


Fuze. Time. | Perc'n. 








yards. | yards. 


2l cm. mortar* (rifling, 64| Gr. Z. 04. ef — 7,827 | 
grooves) Gr. Z. 96/04 fi 
Gr. Z. 96 | 
Mortar* (rifling, 64 grooves) | Ditto ... éi a Biz 9,733 j 7 
21 cm. bronze mortar (rifling, | Ditto ... "e e — 7,000 (2?) 7 
90 grooves) A 
Z 
f i 
f | 
Material—Steel. G 
7 
Weight— ^ | 
Shell complete, 119 kg. (2623 Ibs.). 7 
Bursting charge, 17:39 kg. (38:31bs.). G7f. 88 (east picric acid A f 
in a millboard case). Z J 
A 
Employment— 4 | 
j 
Remarks— A 
This shell no longer figures in the official German Ammunition A 
Book. 


SS 


SCALE — 15. 








Thickness of walls—At A, 17 mm.* ; at B, 22 mm.* 
Thickness of base—34 mm.* 


Width of driving band—32 mm.* - 





Distinctive markings— 


* 21 em. Mortar is the older pattern mortar introduced in 1902: a é IE 
later pattern, introduced in 1910 is called Mortar (Mórser) without 
specifying the calibre. 





* Measurement approximate only, see footnote on page 57. È 
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1888 Pattern 21 cm. H.E. Shell. 


2'4 calibres long ; 2 erh, 


2l cm. Gr. 88. 


Calibre, 21:1 cm. (8°3"). 








. Used with Maximum range. 
mmm ML eR 
Gun. | Fuze. Time. | Perc'n. 
yards. | yards. 
21 cm. mortar* e wu Wl O4 .. =F — 8,968 
(rifling, 64 grooves) Gr. Z. 96/04 
Mortar* v^ 4 M25 quil RIO... E. — 9.952 
(rifling, 64 grooves) — 8,530 
21 em. bronze mortar ^| Ditto ... eg T 


(rifling, 30 grooves) 


o ———M— 
Material—Steel casting. 


Weight— 


Shell complete, 83:3 kg. (183°6 1bs.). 
Bursting charge, 5:7 kg. (126 lbs.). Gr ës (cast picric acid). 
Employmen 


t—Similar to that of the 1914A pattern (see 
page 198), 





Remarks—For range tables, see Appendices XIV and XVI. 





Thickness of walls—At A, 15 mm.*; at B, 20 mm.*; at OC, 
37 mm.* 


Thickness of base—44 mm.* 


Width of driving bands—Upper band, 12 mm.* ; lower, 10 mm.* 


Distinctive markings— 


ETT Eripe EEN 
* See footnote on page 188. 





* Measurement approximate only, see footnote on page 57. 


"d 
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1896 Pattern 21 cm. H.E. Shell. | 2l cm. Gr. 96. 


Calibre, 21:1 cm. KW 





4'1 calibres long ; 2 c.r.h.; base fuze. 


Used with Maximum range. 


un. | Fuze. Time. 








Pere’n. 





| yards. | yards. 


T 
| 
| 
35] 
| 8 


21 cm. mortar*  ... ] Bd. Z. 06 — 7,874 
(rifling, 64 grooves) 
Mortar* `, og «| lg. Bd. Z.10 — 10,280 / 
(rifling, 64 grooves) | | / 
| | 
ZA 
QuUon.. c ec mcc U j 
Material—Steel. | 7 
E 
Weight— | f 
Shell complete, H9 kg. (2623 lbs.). P Z 


Bursting charge, 16:93 kg.t (37:3 lbs.). Fp. 02 or Grf. 88 (cast 
T.N.T. or picric acid in 2 millboard cases). | 


———H 


Employment—Same as for 21 em. Gr. 96 n/A. (see page 194). 


SS 





Remarks— There are four patterns of this 21 em, Gr. 96. The 
original pattern, 21 em. Gr. 96 (nicht geänderte), had a fuze-hole 
socket in the head to take Gr. Z. 04. This pattern was converted 
into 21 em. Gr. 96 ("mg.) by screwing a hardened steel point into 
the fuze-hole socket in the head and fitting the base to take a base 
fuze (Bd. Z. 06). The third pattern, 21 cm. Gr. 96, is as shown in dë: 
the plate opposite, and a fourth pattern, 27 em. Gr. 96 n/A., was | 3 ANS : Nani 
introduced in 1915, see page 194. | SOOT TT 

The 21 cm. Gr. 96 is fired from the 21 cm. mortar and the 
9I em. Gr. 96 (umg.) from the “ mortar.” 


e 
c e 


i 
— 


NN 





Thickness of walls—At A, 136 mm. ; at B, 23 mm. 
Thickness of base—55 mm.* 
Width of driving band—25 mm. 


Distinctive markings— 


* See footnote on page 188. | | * Measurement approximate only, see footnote on page 57. 
t Officially laid down as 17:47 kg. (88°5 lbs.) for the 21 em. Gr. 96 (umg.). | (B 13641) 


—— 


G. 
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| -1896 n/A. Pattern 21 cm. H.E. Shell. | 21 om. Gr. 96 n/A 


A calibres long; 2 c.r.h. ; base fuze. Calibre, 21:1 cm. (84^), 

















: | 3 
| | Used with | Maximum range. 4 ee ECH 
A E e d _—— — zm x 
Ei Gun. | Fuze. Time. Pere’n. i 
1 | [a i 
EE: | | yards. | yards. h 
Et 21 om. mortar™ sor i3 : decd. Z 105 5. 2 7,874 YY 
Er (rifling, 64 grooves) | v | 
KE “Mortar” (2lcm.) _... ek e e — 10,280 GY , 
Et (rifling, 64 grooves) | ud 4 7 | 
$ Long mortar (21 em.) ... Es e e| — | 11,155 E 3 Yj 
(rifling, grooves) | 7 | 
7 | 
Material—Steel. | Yj | 
Weight— ` |. S m m 
Shell complete, 120 kg. (264°5 lbs.) E! ^ | 
Bursting charge, 17°47 kg.t (38°5 lbs.). Fp. 02 (cast TN. d f F4 
in 2 red millboard containers). | S | 
Employment— With non-delay action: good against all wire Yj 
entanglements, splinter-proof armour and vertical masonry. | Yj : 
Against living targets sufficient secondary effect firing at low 1 | 
angles of elevation. | | 
The effect of direct hits is very small against permanent a | 
concrete structures. Satisfactory effect can only be obtained witha | 
large expenditure of ammunition. : l 
Against stronger cover the effect is insufficient, but secondary | e | 
effects can be obtained. E | H 
With delay action: good against all field and improvised cover T Ga snl 
hi. which is not provided with concrete. Sufficient against concrete — —- | ScaLE — 4 ! 
ET roofs and improvised cover when high angle fire is employed, and — i 
EL. against permanent infantry positions. Small effect against very = Thickness of walls—At A, 22 mm. 
(äi thick concrete structures, off which the projectile ricochets, even — | 
when fired at maximum angles of elevation. No effect against ` ` Thickness of base 55 mm 
armour. | P ; 
Remarks—An order, dated 9.5.18, states that in order to E Width of driving band—24 
| —24 nm. 


economize explosives this shell will be issued with an ammonium 


| € E. nitrate filling, designated “ Sprengstoff Nr. 26.” | Aer Ae 
1113 For range tables, see Appendices XIII and XV. E Distinctive markings—A white ring round the cylindrical 
| EE "HE portion denotes that the bursting charge is set in magnesium 


— EE ——— 











ee ——— 


* «91 em. Mortar” is the oldest pattern mortar introduced in ` cement. 


| KE: 1902; a later pattern introduced in 1910, is called “ Mortar” (Mórser) 
aa without specifying the calibre. The latest pattern is called ‘* Long 

che mortar " (langer .Mórser). ) 

EE + Officially laid down as 18:32 kg. (40,381 bs.). . = í 

E ? (B 13641) 4 a9 





Ras em, gf € o ufi  , A b oai 
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1908 Pattern 21 cm. H.E. Shell. A 21 cm. Gr. 06. 
| 2:4 calibres long; 2 c.r.h.; base fuze. E | Calibre, 20-93 cm. (8-24"), 
Used with | Maximum range. 





AE 
et Agank Äeren Sean 0e 
ie d H i 


Gun. | Fuze. | Time. | Pere’n. 


SS eee Re Am 
| 





| yards. | yards. 
21 cm. bronze coast de- | lg. Bd. Z. IO e| — 8,530 
fence mortar 
(rifling, 30 grooves) 
21 em. gun (Ringkanone) u ep e| — 10,718 
(rifling, 30 grooves) 


Material—Steel. 


Weight— 
Shell complete, 82 kg. (180'8 lbs.). | 
Bursting charge, 3:2 kg. (7'0 lbs.). Fp. 02 (cast T.N.T.). 


EL “Bomm¥ j — 


Employment— Effective against living targets and matériel 
in the open, or behind shields or light armour ; against non-pro- 
tected or lightly protected upper works and nickel-steel decks up j 
to about 2 inches in thickness. 1 

Thickness of walls—At A, 185 mm.* ; at B, 35 mm.* 


Remarks—The point of the shell is hardened. A 
With this shell, Jo. Bd. Z. 10 is only used set for non-delay — Thickness of base—45 mm.* 
action. E i | 


Width of driving band—28 mm.* 





Distinctive markings— j 


F, 


à * Measurement approximate only, see f 
— . | š ootnot o : 
* Has superseded Bd. Z. 06. E (B 13641) j DS 3 
| KI " 








. emm — 40. = Én a in 
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. 1914 A Pattern 21 cm. H.E. Shell. 


ZA cahbres long ; 1:5 c.r.h. 





| 


Used with | Maximum range. 








Gun. | Fuze. | Time. | Perc'n. 
: — ech 
| yards. | yards. 
2] em. mortar* Zi | Gr. Z. 04 - "cx ez 8,968 
(rifling, 64 grooves) Gr. Z. 04/14 
“ Mortar” (21 cm.) DERE Ditto — 9.952 


(rifling, 64 grooves) 





Material—Cast iron. 


Weight— 
Shell complete, 83 kg. (183 Ibs.). 
Bursting charge, 6:3 kg. (13:9 Ibs.). 


Employment— With non-delay action (at low angles of eléva- 
tion : good effect against living targets (secondary effect), matériel 
field wire entanglements, light cover and stout masonry. 

With delay action (at high angles of elevation): good effect 
against stout overhead cover in field defences, cellars, &c. 

The effect is inferior to that of the 1914 pattern shell. 


Remarks--The range table for the 1888 pattern shell (see 
Appendices XIV and XVI) should be used. 


* See footnote on p. 188. 


been — 
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Thickness of walls— At A, 40 mm. 
Thickness of base—47 mm. 
M Width of driving band—25 mm. 


Distinctive markings— 


(B 13641) 


21 cm. Gr. 14 A. 


Calibre, 21:1 cm. (8:3). 








~ e a" a DE — 
- mp 0008 om atm a m, CR oot 
i 
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1914 Pattern 21 cm. H.E. Shell. 


9*4 calibres long; 1*5 c.r.h. 


—————— ut —— — — —— —— ———————— 




















21 em. Belgian howitzer 


Ditto e" ZE ` im | 
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21 cm. Gr. 14. 


Calibre, 21*1 cm. (8:3"). 


| Used with |, Maximum range. SE 
Ae f NESE = e — l wm E baem - t. 
| E (Fun. Fuze. Time. | Pere n. 4 
E ————— - CINES an mme 5 
| | | 
IE | yards. yards. — ` ` $027. l7 ode lc ë o. 0: GNE 7 Tcr : 
| 21 em. mortar* ont Gt. d. Gi en vil" o9 8,968 3 | 
E: (rifling, 64 grooves) Gr. Z. 04/14 5 
E. “Mortar” (21 em.)... Ditto e pads, ^ 9,952 | | l 
if | Pas | 
| (rifling, 64 grooves) 
1 * Long mortar" (21 em.) Ditto a id wm er | 
: (rifling, grooves) ! 


r 


'89 (rifling, 48 grooves) 








v d . ail " 
OF ANUP CSI m mm nm opem. 


4 


SCENE SE am E AL FERES 
* See footnote on p. 194. 








Distinctive markings—A blue ring painted round the head 
of a shell above a black ring indicates a bursting charge 
consisting partly of dinitrobenzene and partly of amatol 
| Fp. = or of An, 99. 

40 0 

A black “R” painted on the base or shoulder indicates a 
smoke producer. 


Emvployment— With non-delay action (at low angles of eleva- 3 d a 

i tion) : pio ei againstliving targets (secondary effect), matériel, p SCALE - O à 
2. field wire entanglements, light cover and stout masonry. E 

$ With delay action (at high angles of elevation): -good effect d 

E against stout overhead cover in field defences, cellars, &c. 
f t Remarks—The range table for the — 21 cm. shell i | Thickness of walls—At A, 35 mm. 
P i XVI) should be used. z : 
:| (see Appendices XIV and dëm | Thickness of base—47 mm. 
E | | 
| x Width of driving band—23 mm. 


Material—Steel. = i 
Weight— de. $ 
Shell complete, 83:7 kg. (184:5 Ibs.). E 
Bursting charge, 7'7 kg. (17°0 1bs.). S es. : S 
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1917 Pattern 21 cm. H.E. Shell. 


———H——— — — — —— — —————— ee 

















Used with Maximum range. 

P WS MALIN eee ES EA 
Gun. | Fuze. Time. | Pere mn. 
yards. | yards, 


———À eS msá—ÓigÁ—álá 
Material— 
Weight— 
Employment— 


 Remarks—1lssued with an ammonium nitrate filling known as 
“ Sprengstoff Nr. 26." 
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21 cm. Gr. 17. 


Calibre, 21*1 cm. (8° 3") 


Thickness of walls— 
Thickness of base— 
Width of driving bandes 


Distinctive markings— 
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1906 Pattern 28 cm. H.E. Shell. 


3°5 calibres long; 2 c.r.h.; base fuze. 


. 28 cm. Gr. 06. 


Calibre, 28 em. (11°02'')(?) 





Used with Maximum range. 
Gun. | Fuze. . lime. | Pere’n. 
M 
yi yards. | yards. 


28 cm. coast defence how-| lg. Bd. Z. 10* ... e| — 12,467 
itzer (rifling, grooves) | kz. Bd. Z. 10* ... e| — 12,467 





Material—Steel. 


Weight— 
Shell complete, 350 kg. (771°6 Ibs.). 
Bursting charge, 11:38 kg.t (25:1 lbs.). 7.02 (cast T.N.T.). 


Employment—Its effect is good against modern armoured 
decks (superstructure, upper and battery decks) at ranges of 4,400 
yards and over, at which ranges the shell will penetrate an 
armoured deck 6°3 inches thick. 





Remarks—In addition to the 28 em. Gr. 06, there is a 28 em. 
Lggr. (28 em. Langgranate) or long shell, of which the following 
details are available : It has a maximum range of 10,608 yards, and 
should be employed at ranges below 4,375 yards in preference to 
28 em. Gr. 06. It has a considerably larger bursting charge than 
28 em. Gr. 06, viz., 29°4 kg. (64:8 Ibs.). 
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Thickness of walls— At A, 420,mm.* ; at B,,63 mm.* 


V fu d E rrj " 


hue - ai 


Thickness of base— 70 mm.* 


Ve 
DA KW E ae 
wr ` 


; are 
m vf m 23 
pon 
fh a. 
Ca 
A^. 








. Width of driving band—41 mm.* 
2 Distinctive markings— 
a 
* Shell manufactured prior to 1911 are fitted with /g. Bd. Z. 10, E 
those of later date with kz. Bd. Z. 10. These fuzes have superseded o : 
Bd. 2.06. - : d D —O—————— O 
t Prior to 1911, 10°01 kg. (22:0 lbs.). Fp. 02. 1 R * Measurement approximate only, see*footnote on page 57. 
^1 








-— i aa - - ES o — 9 — oo 
SE - 
f s? "Da ymmo m 
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1912(?) Pattern 28 cm. H.E. Shell. 


3:6 calibres long ; 2 c.r.h.; base fuze. 





. Used with Maximum range. 


Gun. Fuze. Time. | Pere’n. 





| yards. | yards. 

28 cm. howitzer on wheeled | kz. Bd. Z. 10 ... | — 12,030 
carriage (rifling, | 

grooves). 


| 





Material—Steel. 


Weight— 
Shell complete, 338 kg. (745'2 lbs.). 
Bursting charge, 52 kg. (114*6 lbs.) 


Employment— 


Remarks— 








209 ; 


28 cm. Gr. (12?). 


Calibre, 28 cm. (11:02) (?). 





Mida aea uber amm MM ames Lei Lë cin am 
| 
| 
| 
| 
| 
| à 
| 
| 
1010 mm. 
| 
| 
| 
| 
| 
| 
| 
=i | | 
ANÉ NIE. ed 
ScALE-i5. 
Thickness of walls—At A, 200 mm.* ; at B, 35 mm. 
Thickness of base—65 mm. 
Width of driving band—33 mm. 
Distinctive markings— 
kal 


a ee ——— 
eme — 


* Approximate measurement. 























a (P) Pattern 30°5 cm. H.E. Shell. ; 
4 1 | AE EL e | à 30 5 cm. Gr. (9). 
| 9'4 calibres long ; 1:5 c.r.h.; base fuze. Calibre, 30:5 em. (12). 
HE libre, 30°5 cm. (1 
| : Used with Maximum range. 
| d | Gun. | Fuze. Time. | Pere’n. | ; | 
db E. yards. | yards. | 

KE, 30 ‘5 em. heavy coast defence how. | kz. Bd. Z. 10 — 9,624 Y T 

j E itzer '96 (?) : 45 | 

KE 30 '5 em. heavy coast defence how- d — 13,014 mmn. | 
13: itzer ’09 (?) i | 

E (rifling, 88 grooves) (?) | | 
Er | : 
I Ei ; EEE e | 

E Materia]—Steel. | ! 

| E i " | | 

2 Weight—Shell complete, 333 kg. (734 lbs.). ! Yj : 
| 13 Bursting charge, 36 kg. approx. (79:4 lbs.) in cotton | Yj | 4 
t bags. | | g "1 j 

(bk : : ^ 047mm | 
Kai Employment— | 002 mm. N | 
1 e e | l 
bu . Remarks—The diaphragm is pierced by 4 holes; these are | d 
Ka filled with H.E., which transmits the detonation from the lower to` | > 
E the upper charge. | | 
| 18 ` ! j 
Kär. | | | 
P | ' 1 
| I t SS \ S i 44mm. 


| 

| Thickness of walls—At A, 39 mm. ; at B, 35 mm. 
I 7 Base plug—Diameter, 300 mm. ; thickness, 90 mm. 
| 3 | | | | ` Width of driving band 20 mm. 

| | Distinctive markings— 

r 

| 

: 





212 213 
30°5 cm. Austrian H.E. Shell. 30:5 ci. Gr. (Austrian). 


9*6 calibres long ; 2 c.r.h.; base fuze. Calibre, 30:5 cm. (12:0"). 





Used with | Maximum range. 


Gun. Fuze. | Time. | Pere’n. 











ES 
M yards. | yards. | 
i 30:5 em. Austrian howitzer | Z.V.M.9* ... ad 13,998 
o (rifling, 68 grooves) | 
| 
| 
Material—Steel. | 
| 
Weight— | | 
Shell complete, 383 kg. (844 lbs.). | 
Bursting charge, 37 kg. (81:6 lbs.) Hkrasit (a nitrate of i 
cresol). 
Ill Omm. 
Employment— | 
Remarks— 
| 
| 
| 
| 
| 
| 
Bee) _ 
, Bu 
15. 
Thickness of walls—At A, 240 mm ; at B, 44 mm. 
Base plug—Diameter, 242 mm. ; thickness, 72 mm. 
Base plate— Diameter, 252 mm. ; thickness, 15 mm. 
Width of driving bands— Upper band, 28 mm. ; lower, 22 mm. 
istinctive markings— 
* Zünder-Vorrichtung Muster 9 (1909 pattern fuze). | Distinctive ma B 
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42 cm. H.E. Shell (with diaphragm). 


3°7 calibres long ; 2 c.r.h.; base fuze. 








Used with Maximum range. 

Gun. Fuze. | Time. | Pere’n, 

42 cm. mortar (rifling, 120 E Z degen Fi 
un ( g, £. Bd. Z. 10 ag — 15,530(P 





Material—Steel. 


Weight— 

Shell complete, 931 kg. (2,052 Ibs.). : 

Bursting charge, 106 kg. (234 1bs.). Fp. 02 (cast TNT. 
Employment— Principally employed against permanent forti- 


fications, but is also used for : 
field fortifications. med for bombarding towns and against 


Remarks— 
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42 cm. Gr. 
Calibre, 42 cm. (16°54" ). 
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Thickness of walls—At. A, 300 mm.; at B, 52 mm. at C, 
48 mm. | 


Base plug— Diameter, 370 mm. ; thickness, 100 mm. 


Width of driving band—50 mm. 


Distinctive markings— 























216 
42 cm. H.E. Shell (without diaphragm). 


9*6 calibres long ; 2 c.r.h.; base fuze. 


"rn 
Used with 


-—————— —— — Ue) ee -— E e 


Maximum range. 





eee 


tt MM — 








Time. Pere’n. 





Gun. Fuze. 














e $a 


RN sess: 


yards. | yards. 
— . |15,530(?) 





42 cm. mortar (rifling, 120 grooves) | kz. Bd. Z. 10... 


Material—Steel. 
Weight— 
Shell complete, 796 kg. (1,755 Ibs.). 
Bursting charge, 137°6 kg. (303:2 lbs.) Fp. 02 (cast T.N.T.). 


Employment—Principally employed against permanent fortifi- 
cations, but is'also used for bombarding towns and field defences. 


Remarks—This shell is of more recent pattern than the shell 


described on pages 214 and 215. 


The two shell are practically identical in appearance, but in 
that of the later pattern, the thickness of the walls has been reduced 
and the wooden plug and steel diaphragm discarded. This has 
reduced the total weight, while allowing of a larger bursting 
charge. The latter is in two portions, the upper of which is cast 
directly into the shell, while the lower is contained in a cotton 
wrapper and is cast with a central core, in two operations. 


NM 
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42 cm. Gr. 


Calibre, 42 cm. (16°54"). 


N 





SCALE - 26. 


Thickness of walls— At A, 258 mm. ; at b, 42 mm. 
Base plug—-Diameter, 372 mm. ; thickness, 90 mm. 
Width of driving band—50 mm. 


Distinctive markings-- 
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Converted 1896 Pattern 7'7 cm. Field Gun 
Shrapnel. 


3°3 calibres long; 2 c.r.h. 


Used with | Maximum range. 


—M 0 ——— 





Gun. | Fuze. Time. | Pere’n. 


yards. | yards. 
(77 em.) field gun 96 n/A. Dopp. Z. 96 n/A. ...| 7,655* 9,186 
(77 cm.) field gun "16 i ..] 6,0024 6,5621 
(rifling of both guns, 
32 grooves) 


| 
v ————————————M—————— Óá 
Material—Steel. 


Weight— 
Shell complete, 6:82 kg. (15:04 Ibs.). 
Bursting charge, 0:093 kg. (0:2 lb.). Black powder. 


Bullets—300 10-g. lead bullets, 45 to the lb., set in resin, black 
powder and paraffin wax, or 220 steel bullets set in pitch. 


Employment— 4s iime shrapnel: against all living targets, 
except such as are close behind cover. Repulse of attacks at close 
quarters (case shot effect). Bombardment of rearward communica- 
tions and flanking fire. ` 

As percussion shrapnel: bombardment of villages, houses, 


woods, and observation posts in haystacks, &c., when incendiary 
effect is required. 


Remarks—The original 7'7 cm. shrapnel was known as the 
96 pattern, F. Schr. 96. The shrapnel case was made in one piece 
aud was fitted with a small adapter ring. The modern pattern, 
known as the converted ’96 pattern, P. Schr. 96 (umg.), is fitted with 
a screwed head (see plate). 

For range table, see Appendices I, II and IIa. 


ee ee 
* Fuzes graduated up to 7,150 metres (7,820 yards) have been found. 
+ Fuzes are graduated up to 7,000 metres (7,655 yards). 
i Maximum range with charge No. 1; charge No. 2 is not used 
with shrapnel. 





F. Schr. 96 (umg.). 


Fixed ammunition for 96 n/A. field gun; designation of a 
complete round, F. Schr. Patr. 96 (umg.). 

Separate ammunition for '16 field gun. i 

Calibre, 7:7 cm. (3°0" ). 
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Thickness of walls—At A, 5 mm. ; at B, 11 mm. 
Thickness of base—9 mm. 


Width of driving band— 7:5 mm. 


Distinctive markings— Shrapnel marked with “St.” contain steel 


bullets. 
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1882 Pattern 9 cm. Gun Shrapnel. 


2:3 calibres long ; 1 c.r.h. 


———— ———————— nO EE DQDCQEEEEIIILILIELELLLLII(LL5);/?ZGxA11LLLLLLL.LtL 


Used with Maximum range. 





Gun. Fuze. 





'Time. Pere'n. 


| yards. | yards. 
9 em. gun ’73/’88 ... ...| Dopp. 2.96  ... PB 3,445 | — 
(rifling, 24 grooves) | | 
| | 
S 
Material—Cast iron. 
Weight— 


Shell complete, 8:1 kg. (17:8 Ibs.). 
Bursting charge, 00225 kg. (0°05 1b.). Black powder. 


Bullets—262 13-g. lead bullets, 35 to the 1b., set in sulphur. 


Employment— 


Remarks—An obsolete shrapnel, which no longer figures in 
the German Ammunition Book. 
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9 cm. Schr. 82. 


Calibre, 8:8 cm. (3:46"). 
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LA 5mm. 





Thickness of walls—At A, 8 mm,* 
Thickness of base—13 mm.* 
Width of driving bands—U pper band, 11 mm.* ; lower, 5 mm? 


Distinctive markings— 


—  — —— 1 rr —— Á 








——— M BM —— a MID a -— — 


* Measurement approximate only, see footnote on page 57. 
(B 13641) H 
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1891 Pattern 9 cm. Gun Shrapnel. 


2-2 calibres long ; 1°5 c.r.h. 
i 








Used with | Maximum range. 
Gun. | Fuze. Time. | Perc'n. 
| | yards. | yards. 
i 9 cm. gun '73/'88 ... 4| Dopp. Z. 91  ... vee | 4,921 7,109 
l F (rifling, 24 grooves) d" . 
——— rr ar ne rn maa 
| Materia]—Steel. 


Weight— ` 
Shell complete, 7°5 kg. (16:5 1bs.). 
Bursting charge, 0:045 kg. (0°01 Ib.). Black powder. 


Bullets—285 11'l-g. lead bullets, 41 to the lb. in a copper 
container. The bullets are set in black powder. 


Employment—Sufiicient effect at living targets in the open. 


Remarks— For range table, see Appendix IV. 
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9 cm. Schr. 91. 


Calibre, 8:8 cm. (3°46’’). 
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Thickness of walls—At A, 7 mm. 
Thickness of base—9 mm. 
Width of driving bands—Upper band, 10:5 mm. ; lower, 4 mm. 


Distinctive markings—V.K. stamped on nose of shell indicate 
the more recent type. 


V.K.= Verkiirzte Kammerhiilse, or shortened central tube. 
This is shown in the sketch above, whereas in the older 


pattern shrapnel the central tube-was carried down nearly 
the whole length of the shell. 


(B 13641) a9 
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9'5 cm. Schr. for French Gun. 


9:5 cm. German Shrapnel for French 95 mm. Calibre, 9-5 om. (EP 


Gun. 
3 calibres long ; 2 c.r.h. 


-—— "mm ee m 



























x NT 
Used with Maximum range. 1 i ANS x 
— d 60 mm R 
Gun. | Fuze. Time. | Perc'n. d d 
| yards. | yards. A À À ; 
French 95 mm. gun ( franz. 95 mm. | Dopp. Z. 92 f. | 7, S 
K. 10 em. K. | / 7 
(rifling, 28 grooves) ! ^ ; 
Mäe i 
Material-—Steel. . S 7 
| ^ 
Weight— | 224mm ^ ^ 
hell complete, _ kg. C ` lla) " Y ^ 
Bursting charge, g.( ` Dei | C YG | 
l h; F 
Bullets— 11°1-g. steel bullets, 41 to the lb. | D 
: 
Employment— . | 
Remarks—The interesting feature in the design of this shell oe 


^ - - 88mm-— 


SCALE — T. 


is the tapered base. 


Thickness of walls—At A, 9 mm.; at B, 11 mm.; at C, 
14 mm. ; at D, 19 mm. | 


Thickness of base—25 mm. 





Width of driving band— mm. 


Distinctive markings — 


Fi (B 13641) H 4 
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1916 Pattern Light Field Howitzer Shrapnel. 


P E. 
ins zi 
E * 


3*1 calibres long ; 2 c.r.h. 





Used with Maximum range. 





Gun. : | F uze. 'Time. | Pere’n. 





yards. | yards. 
(105 em.) light field howitzer | H.Z. 05 Schr. ...| 7,655 | 7,655* 
98/09 ` 
(rifling, 32 grooves) . | 
(10:5 cm.) light field howitzer '16 e 7,655 | 9,186t 
(rifling, 32 grooves) 
(10:5 em.) light field howitzer, 
Krupp ius - 


Rite” 7,655 | 9,733f 
(rifling, grooves) 





Material—Steel. 


Weight— 
Shell complete, 15:6 kg. (34'4 Ibs.). 
Bursting charge, 0°17 kg. (0°37 Ib.). 


Bullets-—450 11-g. steel bullets, 41 to the 1b., set in pitch. 


Employment—As time shrapnel: against all living targets — . — 
except such as are close behind cover. Repulse of attacks at close ` 
quarters (case shot effect). Bombardment of rearward communica- PAS 
tions (flanking fire). OE 

As percussion shrapnel: bombardment of villages, houses, woods, — . | 
and observation posts in haystacks, &c., when incendiary effectis ` 
required. . i | E | 

The effect is greater than that of the 1896 pattern field gaun — 
shrapnel. c" 


Remarks—For range table, see Appendix III. 





* With Charge No. 8: the usual maximum range is 6,890 yards with ` ` 
Charge No.7. ' E. 

t With Charge No. 9: the usual maximum range is 6,999 yards' with 
Charge No. 7. | 

t With Charge No. 10: the usual maximum range is 6,452 yards with 
Charge No. 8. 
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F.H. Schr. 16. 


Calibre, 10°5 cm. (4:13" ). 





Thickness of walls —At A,8 mm. ; at B, 10 mm. ; at C, 16 mm. 
Thickness of base—16 mm. 


Width of driving band—12 mm. 


Distinctive markings—A black band or the letters “St,” 
stencilled in black indicate steel bullets. 
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1896 Pattern 10 cm. Gun Shrapnel. 


3'1 calibres long ; 2 c.r.h. 


Used with Maximum range. 


Gun. | Fuze. | Time. | Pere’n. 


yards. | yards. 


Dopp. Z.92 f. 10.cm. K. 
Denm Uf Sen "| } 9,296 | 12085 


Dopp. Z. 92 K. 15 

Dopp. Z. 92 lg. Brlg....| 12,085 | 12,085 
Dopp. Z.92 f. 10 em. K. 
Dopp. Z. 92 K. 15 9,077 | 11,204 


10 cm. gun '14, 10 cm. nbs 
Dopp. Z. 92 lg. Brig. ...| 11,264 | 11,264 


gun '97 

10 em. gun with overhead 
shield 

10 em. gun in turret 

10 cm. gun, reinforced, 
in turret 


Dopp. Z 92. f. 10 em. K. 


Dopp. 2.99 K.15 a } 9,206 11,811 


Dopp. Z. 92 f. 10 em. K. 


10 em. short gun in turret { Dopp. Z.92 K.15 . ... 


} 8,640 | 10,608 


(rifling of the above 
guns, 32 grooves) 





Material—Steel. 


Weight— 
Shell complete, 16°0 kg. (35:3 Ibs.). 
Bursting charge, 0'2 kg. (0:4 lb.). Black powder. 


Bullets—506 11°5-g. steel bullets, 40 to the 1b., set in pitch. 


Employment—Against living targets in the open or in- 
sufficiently covered ; to sweep roads and engage aircraft. 

Sufficient effect against shielded guns only when used in con- 
nection with enfilade fire. 

Has incendiary effect when fired as percussion shrapnel, but 
action is not certain. 


Remarks—The original pattern weighs 17:9 kg. (39:5 1bs.), and 
contains 680 11'l-g. bullets, 41 to the lb. The bullets are of a 
lead-antimony alloy. The space between the bullets is filled up 
near the base of the shell with molten resin, in the central part 
with black powder, and in the upper part with a mixture of resin 
and paraffin wax. 


For range tables, see Appendix W- 


b ). E? sd à 8 S 
B d , v " í 
= A KE V EI es A: 
e dag P. AS A: TRA 


> 
LI 
A S, 
"Aw 
2 
n 
rd 
oy 
Sati 
4 
pos 4: = 
TM 
4 


WAART ue VERE 





aa 
y" 


RTA 
iN. 
A P den 


~~ 
a 
~ 


237 


10 cm. Schr. 96. 
Calibre, 10°5 cm. (4-13), 


Thickness of walls— At A, 6 mm. ; at B, 9 mm. ; at C, 12 mm. ; 
at D, 16 mm. | 


Thickness of base—17 mm. 
Width of driving band—15 m1n. 


Distinctive markings—A red ring round the centre of the 
cylindrical portion indicates that the shrapnel is of recent 
manufacture. In specimens found recently this red ring is 
50 mm. wide and is situated immediately above the driving 
band. 

A red head denotes that the shrapnel contains short lengths 
of chain for use against aerial targets. 

A black ring round the cylindrical portion denotes steel 
bullets set in pitch. 

The shoulder is greased instead of being painted. 
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12 cm. German Shrapnel for French 
120 mm. Long Gun. 


2:5 calibres long; 2 c.r.h. 





Used with 


Maximum range. 








Gun. Fuze. 


yards. | yards. 





Dopp. Z. 92 K. 15 
Dopp. Z. 92 f. 10 
em. K. 


French 120 mm. long gun (franz. 
lg. 120 mm. K.) 
(rifling, 36 grooves) 








Material—Steel. 
Weight— 
Shell complete, kg. ( lbs.). 
Bursting charge, kg. ( Ibs.). 
Bullets— 


Employment— 


Remarks— 


Time. | Pere’n. 
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12 cm. Schr. for French Gun. 


Calibre, 12:0 cm. (4°7"’). 


E EVA a 
i 
Simm. |! 
bee — | 
i 
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| 
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I 
[| 
300mm. 
: 
A 
1 
i 
- 
-Fí$8mm. d. 





Thickness of walls—- 


At A, 8 mm. 
At b, 9 mm. 
At C, 14 mm. 
At D, 19 mm. 
At E, 26 mm. 


Thickness of base-—27 mm. 


Width of driving band—17 mm. 


Distinctive markings— 
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12 cm. Schr. 80/92. 


Calibre, 12°03 cm. (4:73'’). 


1880/1892 Pattern 12 cm. Gun Shrapnel. 


2:2 calibres long ; 1 c.r.h. 





Used with | Maximum range. 


Gun. | Fuze. Time. | Perc'n. 


A 
A 
SS 


aa 


yards. | yards. 
12 cm. heavy gun... el Dopp. £2.92  ... s AB 7,988 
(rifling, 30 grooves) ` |... 
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Material—Cast iron. 
Weight— | NONE. n 
Shell complete, 20:2 kg. (44:5 Ibs.). 
Bursting charge, 0°05 kg. (0'1 1b). Black powder. 
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Bullets—592 13-g. lead bullets, 35 to the 1b., set in sulphur. 





Employment—Good effect against living targets in the open or 
insufficiently covered, silhouetted targets and captive balloons. 
| | Thickness of walls—At A, 18 mm. ; at B, 13 mm. 
Remarks—aA variation of this shrapnel, manufactured in 1916, | 
has been found with 4 driving bands instead of 5. Of the 3 bands  : Thickness of base—26 mm 
near the base shown in the plate opposite, the upper one is ` 2 
omitted. 


Width of driving bands—4 mm. (11 mm. apart). 
For range table, see Appendix VI. | 


Distinctive markings— 
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1915 Pattern 12 cm. Shrapnel. 


2:5 calibres long ; 2 c.r.h. 








Used with Maximum range. 
Gun. | Fuze. Time. | Pere'n. 
yards. ards. 
12 cm. heavy gun ... | Dopp. Z 92  .. «| dil ,983 


(rifling, 30 grooves) 





Material—Steel. 

Weight— | 
Shell complete, 20:16 kg. (44:4 lbs.). 
Bursting charge, 


Bullets— 


Employment—Good effect against living targets in the open 
or insufficiently covered, and against captive balloons. 


Remarks— 
For range table, see Appendix VI. 


————— — ` m - 


243 


12 cm. Schr. 15.’ 


Calibre, 12°03 cm. (4:73") 





Thickness of walls—At A, 10 mm.; at B, 19 mm. ; at C, 27 mm. 
Thickness of base—28 mm. 
Width of driving bands—4:5 mm. 


Distinctive markings— 





244 
| | 245 


13 cm. Gun Shrapnel. 13 cm. Schr. 





e ah ; * . 
| 3'5 calibres long ; 6 c.r.h. Calibre, 13:5 em. (5:31"). 
Used with Maximum range. 
Gun. | Fuze. Time. Pere’n. 










| | yards. | yards. | 
| 13 em. gun  .. an | SS be 19 | 10906 | 15811 P. 
> . . . . Z 

(rifling, 86 grooves) ` | | Dopp. Z 92 lg. Brig. ...| 15,811 | 15,311 f; 
ANR 
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Material—Steel. 
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Weight— 
Shell complete, 40 kg. (88:2 1bs.). 
Bursting charge, 0'4 kg. (0'9 lb.). Black powder. 


"M NN 





Bullets—1,170 11:1-y. bullets, 41 to the Ib. 


D Be" dii.*e 


Employmer.t—Good effect against targets in the open or insuffi- SCALE - i, 
ciently covered, and captive balloons. 7 -- 

Effective against shielded batteries, but only when used in ! Thickness of walls—At A, 16 mm. ; at B, 28 mm. 
connection with enfilade fire. 





Indifferent incendiary effect when fired as percussion shrapnel. | Thickness of base—23 num. 

Remarks—The space between the bullets is filled up near the Width of driving bands—24 mm. | 
base of the shell with molten resin, in the centre part with black i 
emt aaa A E NEEN Ae, Distinctive markings—One red ring round the cylindrical portion f 
wax. indicates that the bullets are set in resin, while two red rings | 


For range table, see Appendix VII. indicate bullets set in resin and increased thickness of walls. 


(TTT "TE? i d. dL. uum n. 


| | * 3 c.r.h. head, 6 c.r.h. shoulder. 


Li 
—— ME" cem 
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1880/1892 Pattern 15 cm. Shrapnel. — ` erra Lei 
2'3 calibres long ; 1 c.r.h. allore, . i 


eee 


Used with Maximum range. 
er renee CC MAUREEN ae NE e 
Gun. | Fuze. Time. | Pere’n. 











A 
GA, 
dë 





c 


yards. | yards. 













































1 SF 
15 cm. gun (lange Zong, | Dopp. Z. 92  ... ..| 7,655 7,655 Mex 
| kanone) (rifling, — 24 l 
i grooves) Ree 
; 16 cm. gun (Ringkanone) S wë e. 7,546 7,546 Nes. 
H (rifling, 24, grooves) E A Bes 
kl ge 
déi (a St cd 
E Vez 
| Material Cast iron. A eee 
: e, 
Weieht SCALE -16. 


Shell complete, 39°6 kg. (87:3 Ibs.) 
Bursting charge, 0°055 kg. (0*1 lb.). Black powder. 


Bullets—633 28-g. bullets, 16 to tne lb., set in sulphur. 


Employment—Good effect against living targets in the open i n.* 
or insufficiently covered, and against geen Aw mm j Thickness of walls—At A, 14 mm.* ; at B, 18 mm. 





Remarks— For range table of Ringkanone, see Appendix VIII. Thickness of base—32 mm.* 


Width of driving bands—Upper band, 19 mm.; lower bands, 
| 4 mm.* (12 mm. apart). 


Distinctive markings— 


* Measurement approximate only, see footnote on page 57. 
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1892 Pattern 15 cm. Shrapnel. 


15 cm. Schr, 92. 
2'6 calibres long ; 1°5 c.r.h. Calibre, 14:97 cm. (5:89"). 













Used with Maximum range. 
Gun. Fuze. lime. | Perc'n. 
e c [cc C RC ae MEME Filling hole to 
| yards. | yards. take screw plug. O ems: +- 
15 cm. long gun ... wx Dopp: Z: D ..| 8,968 | 10,936 "Sa | 
(rifling, 36 grooves) | AN | 
Š IN | 
| SEN 
KN | 
ON | 
Material—Steel. TIEN 396 mm 
i | E 
Weight— | 


Shell complete, 412 kg. (90:8 1ba.). 


e ~ 
CROW) 
NO 
| 








S | 
| N | 
eg À l 
Bursting charge, 0'457 kg. (1:01b.). Black powder. IEZA N | 
| | mells | 
Bullets—1,320 11:1-g. lead bullets, 41 to the lb., set in resin. TWN Samm _ 


Employment—Good effect against living targets in the open 


SS 
H e e ALE- e 
or insufficiently covered, silhouetted targets and captive balloons. Sc 10 


Remarks—There is an older pattern of this 
15 cm. Schr. 90/92 which contains 632 24-g. bullets 
For range table, see Appendix 1X. 


shrapnel called 

, 19 to the Ib. 
Thickness of walls—At A, 15 mm. ; at B, 25 mm.* 
Thickness of base—25 mm.* 
Width of driving band—18 mm.* 


Distinctive markings—The 15 cm. Schr. 90/92 differs from the 
above in that it has four vertical black stripes (35 mm. by 
15 mm.) painted on the head of the shell. 





* Measurement approximate only, see footnote on page 57. 





Zone " 953 


1903 Pattern 15 cm. Shrapnel. E 15 em. Schr. 03. 


| | . (589^). 
9'4 calibres long ; 6 c.r.h. Calibre, 14°97 cm. ( ) 


"E, 


Used with Maximum range. 





Gun. | Fuze. Time. | Pere’n. 


| 
yards. | yards. 





- 
K ^ 4. 
~ m d > EN fhe, 
Ki 
M h ‘ LZ: 
A A > 
ANS bg, ws ; 
AAT 12 "SE 


"mm D. 
rez 


et ? 
^ 


d 
Së, "i 
^ 
/ l 
A YS 
d > 
P ER ` 
Ln 
yo. 


2 


head shield (i.8.L.)|4 Dopp. Z. 92 K. 15 10,718 |17,060 


15 em. gun with over- E Z. 92 f. 10 em. K. 
(rifling, 44 grooves?) | | Dopp. Z. 92 lg. Brig. ...| 16,186 | 17,060 


~ 


Dopp. Z. 92 f. 10 em. E 
Dopp. Z. 92 K. 15 [| 8,580 8,580 


 ——— A —— ———— ——— M 
Material—Steel. 


— 


defence mounting'07 


15 cm. gun on coast | 
(rifling, 44 grooves ?) 


4 LI 
: TNAM 


Weight— 


Shell complete, 51:4 kg. (113:3 Ibs.). 
Bursting charge, 0:545 kg. (L:2 1bs.). Black powder. 





Bullets—1,550 11:1-g. bullets, 41 to the 1b. set in resin. : 
Thickness of walls—At A, 20 mm.* ; at B, 25 mm. 


Employment—Good effect against living targets in the open or a A 
insufficiently covered, against detraining stations and parks, and to Thickness of base—25 mm.* 
prevent the enemy deploying and forming up. 

Suitable also for firing at captive balloons at long ranges. 

Against shielded batteries, it is effective only in connection with 
mdiade fire. 


Width of driving bands—25 mm.* 


Distinctive markings— 


Remarks—There is a variation of this shell called 15 cm. Sehr. 
03 (wmg.) which differs very slightly from it and is externally 
identical with it. 


i ŘĖŘ 
* Measurement approximate only, see footnote on page 57. 
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(P) Pattern 15 cm. Shrapnel with False Cap. 
4*8 calibres long ; 9 erh, 


Used with Maximum range. 








G un. 





Fuze. | Time. | Pere’n. 


yards. | yards. 





15 cm. experimental gun on| Dopp. Z. 16 







} ...| at least 
wheeled carriage (Vers, | | 18,592 
K.i. R. L. a sp | 
(rifling, 48 grooves ?) | | 

15 cm. gun ’16 (?) ...| Ditto ..| at least 
(rifling, 48 grooves?) | 18,592 





2 Wik e 
c ww. ; 





Material—Steel. 


» tur 


uw abs Ze h 
Weight— | | 


Shell complete, 51:4 kg. approx. (113'3 lbs.) 
Bursting charge, 0°545 kg. approx. (1:2 lbs.). 


Bullets— ` (116. lead bullets, 41 to the Ib. 


Employment—Against living targets in the open or under 13 
ight cover; against kite balloons. Against shielded 
batteries, it is effective only in connection with enfilade fire. 


Remarks— 
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15 cm. Schr. (Haube) (?). 


Calibre, 14-97 cm. (5:89"^), 





310 mm. [* : 
' | calibres i 
| | 
KA | ' 
f NG mm 
t 
t À | 
| | 
406 mm. 
| | 
| ! 
|» Bj um 
| zx (35m 
| oe 227 4 


23 
SCALE—10. i 


Thickness of walls—At A, 20 mm. ; at B, 30 mm 
Thickness of base —35 mm. 
Width of driving bands—25 mm. 


Distinctive markings— Possibly the point is painted black. 
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1903 (gr.)* Pattern 15 cm. Shrapnel. 


3°3 calibres long ; 7 ‘6 exh. 


————— UE 

















Used with Maximum range. 
Gun. Fuze. | Time. | Perc'n. 
e a mE 
dn " yards. | yards. 
opp. Z. 16 about 
15 cm. gun with overhead 17,060 
T a P) SR - PT i ...| 16,186 | 17,060 
rifling, 44 grooves F opp. Z.92f.10 cm.K. 
LI Dopp. Z. 92 K. 15 } 10,718 | 17,060 
15 cm. experimental gun | | Dopp. Z. 16 I 4 
on. wheeled carriage | Dopp. Z. 92 lg. Brig. ...| 16,404 | 18,592 
GR. L.) | | Dopp. Z.92 f. 10 cm. K 
(rifling, 48 grooves ?) L Bop A i Z 92 K. 15 d; 12,249 | 18,592 
15 cm. gun on coast - 
defence mounting '07 2 P T = Fe A. 8,530 8,530 
(rifling, 44 grooves ?) — At FE 







Material—Steel. 


Weight— 
Shell complete, kg. ( Ibs.). 
Bursting charge, kg. ( 1bs.). 
Bullets— g. bullets, to the Ib., set in resin. 


Employment—Good effect against living targets in the open or 


under light cover. 


Against shielded batteries, it is effective only in connection with 


enfilade fire. 


Remarks— 





Joc-———————ÀMÁ— — ——- "—  ———— X O 


* (gr.) probably = grau or grey. 


- € "m D 
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15 cm. Schr. 03 (gr.). 


Calibre, 14°97 cm. (5:89"). 





SCALE— ro. 


Thickness of walls—At A, 9mm.; at B, 19 mm. ; at C, 20 mm, 
at D, 30 mm. 


Thickness of base—25 mm. 


Width of driving bands—25 mm. 


Distinctive markings— The red ring round the centre of the 
cylindrical portion indicates that the bullets are set in resin. 


(B 13641) b , 
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1907 Pattern 15 cm. Shrapnel. 


2-6 calibres long ; 1 erh, 









Used with Maximum range. 





Gon. Fuze. Time. | Pere’n. 


yards. | yards. 
15 cm. long gun Dopp. Z. 92 ...| 8,968 | 10,936 


(rifling, 36 grooves) 








Material—Steel. 


Weight— 


Shell complete, 41:2 kg. (90°8 lbs.). 
Bursting charge, 0°47 kg. (1°0 1b.). Black powder. 


Bullets—1,600 11-1-g. lead bullets, 41 to the 1b., set in resin. 


Employment—Good effect against living targets in the open 
or insufficiently covered, silhouetted targets and captive balloons. 


Remarks— For range table, see Appendix IX. 











15 cm. Schr. 07. 


Calibre, 14-97 em. (5'89). 







NS 


-—— 
TONS. 





NW. 
N 


Aj Ge r ef 
GC e 
Ze e 





NS 
Y 





Z 
FA 
2 





4 CN Ss -— V" Vi W4 P d X A a. cu 
e T 


1 "- — ` t g 
SÉ: X - 


| — 
ZA JL 





Thickness of walls—At A, 15 mm.* ; at B, 23 mm.* 
Thickness of base—25 mm.* 

Width of driving band—18 mm.* 

Distinctive markings— 


EE ee a ee er ee) 
* Measurement approximate only, see footnote on page 57, 


~ 
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1915 Pattern 15 cm. Shrapnel. 15 cm. Schr. 15. 
a 2:4 calibres long ; 1 erh, Calibre, 14-97 cm. (5:89). 
EE Used with | Maximum range. 
[ 19 S Gun, | Fuze. | Time. | Pere’n. 
E. yards. | yards 
1 oe 5 cm. long gun ... ep ...| Dopp. Z. 92 ...| 8,968 | 10,936 y : 
EPI (rifling, 36 grooves) Dopp. Z. 92 n.F. ...,110,936(?) 10,936(?) S S 
qe ^ S S 
7 2) NN SN 
E N S 
| m i; | S S 
E Material—Steel. B-N y 
E e C S 
LU Weight— 4 us 
E eigh ^w SS 
E Shell complete, 39:6 kg. (87:3 lbs.). ^ s SSG 
E. Bursting charge, kg.( lbs.) | 
| bk SCALE == 10 e 
E Bullets— 25-g. bullets, 18 to the 1b. 
| E | Employment—Good effect against living targets in the open 
iS i ] ‘ed, and captive balloons. : ; i | 
is or insulliciently — P Thickness of walls—At A; 12mm, ; at B, 17 mm. ; at C, 23 mm. ; 
! at D, 34 mm. 
E Remarks--For range table, see Appendix LX. 
E Thickness of base—37 mm. 
Width of driving band—20 mm. 
E . Distinctive markings— 
2 = 
E- | Sr E (B 13641) I 3 
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1915 Pattern 15 cm. Shrapnel with Forward 
Driving Band. 


2°3 calibres long ; 1 c.r.h. 


15 cm. Schr. 15 m.v.F. 
Calibre, 14°97 cm. (5:89"'). 








Used with | Maximum range. 

Gun. | Fuze. Time. | Pere’n. 
| yards. | yards. | 
15 cm. gun (Ringkanone)...| Dopp. Z. 92  ... | 7,546 | 7,546 è 
(rifling, 24 grooves) * 


15 cm. gun (lange Ring- e di ..| 47,929 | 7,929 ET , 
kanone) | 


(rifling, 24 grooves) 





Material— Body, cast steel ; head, forged steel. 





11 Weight— 
E. rte n id ie cd Thickness of walls—At A, 75 mm. ; at B, 10 mm. ; at C, 23 mm. ; 
| d Lë at D, 28 mm. 
Bullets— g. bullets, to the lb. 
Thickness of base—36 mm. 
Employment— 





Width of driving bands—Upper band, 19 mm. ; lower bands 
4'5 mm. 


Remarks—A variation of i this shrapnel has been found on " ! 
which there are three lower driving bands instead of two. | Distinctive markings—A black ring round the cylindrical portion 
For range table, see Appendix VIII. | denotes that the bullets are made of steel. 





E l (B 13641) 1 4 








268 


. 1889 Pattern 21 cm. Shrapnel. 


2 calibres long ; 1 c.r.h. 





Used with 


Gun. Fuze. Time. | Pere’n. 


yards. | yards. 
..+| Dopp. Z. 92 ...| 5,960 5,960 


21 cm. howitzer in turret... 
(rifling, 30 grooves) - 





Material—Cast iron. 
Weight— 

Shell complete, 81:8 kg. (180°3 1bs.). 

Bursting charge, 0'22 kg. (0:5 lb.). Black powder. 
Bullets—1,265 28-g. bullets, 16 to the 1b., set in resin. 


Employment—Good effect against living targets in the open 
or insufficiently covered. 


Remarks— 


* 21 em. Schr. 89 Ec. differs from 21 em. Schr. 89 in that it has no 
upper driving band. 


Maximum range. 


"v 
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\ | - 21 cm. Schr. 89. 
Calibre, 20°93 cm. (8:24"). 


Filling hole to ` 
take screw plug. 


$ 
Ce 


NN = 
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^ ó 


Sese ln 
SN [|] 





S CALE--16. 


Thickness of walls—At A, 12 mm. ; at B, 25 mm. 
Thickness of base—33 mm.* 
Width of driving bands—Upper band, 20 mm.* ; lower, 25 mm. 


Distinctive markings—?1 cm. Schr. 89 Ec. is coloured as above 
but has no upper driving band. 


———————————— 


* Measurement approximate only, see footnote on page 57. 
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\ | 241 
1904 Pattern 21 cm. Shrapnel. ; d 21 cm. Schr. 04. 
2-5 calibres long ; 1°5 c.r.h. | Calibre, 20°93 cm. (8'24'’). 
Used with Maximum range. | 4 E E 
Bb A VL nda Ru s ire cd 
bim. | faxa. Time. Perón. 












yards. 


yards. 
7,655 


21 cm. gun (Ringkanone) | Dopp. Z. 92 7,655 


(rifling, 30 grooves) 


N 
s LJ 
WS 
Ch p. | 
[s 


Leg 
pr 
W 


Material—Steel. 


ei 


Weight— 

Shell complete, 96°6 kg. (213 lbs.). 

Bursting charge, 1:077 kg. (2°37 lbs.). Black powder. 
Bullets— 


135 150-g. steel bullets, 3 to the 1b. 
170 26-g. lead bullets, 17 to the Ib. 
The bullets are set in resin. 


Pi 
SLAA LY 


+ 
AY 1 
+ 
wi 
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= 


SCALE - i5 . 
Thickness of walls— At A, 22 mm.* ; at B, 36 mm.* 





Employment—Good effect against living targets which are 
unprotected or protected only by light shields. 


Remarks—Hard nickel steel plates, 0'47-in. thick, are pene- 
trated by the 150-g. (5$-0z.) steel bullets up to a range of 5,468 


Thickness of base—47 mm.* 
yards and at a distance of 33 yards from the point of burst. 





m Width of driving band—27 mm.* 


Distinctive markings— 





* Measurement approximate only, see footnote on page 57. 
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GERMAN NAVAL SHELL USED IN LAND WARFARE. 


"The following reasons have led to the inclusion of details of 
"German naval shell :— 


1. The coast defences of Belgium include German naval guns 
of all calibres, many of which fire land wards. 


9. In certain sectors of the Flanders front, naval pora-poms 
and boat guns are cT as trench artillery. 


3. Long range naval guns on wheeled carriages, platform 
mountings and railway mountings are continually 
- being located all along the British “Front. The calibres 
most in evidence are 15 cm. (5:9 in.) and 24 cm. (9°45 in.). 
These guns are usually employed for harassing fire with 
H.E. shell, but the use of 24 cm. shrapnel against kite 
balloons has been a noticeable feature of the past year. 


Nature and marking.—The foligwing table contains certain . 


particulars of the nature and marking of naval projectiles :— 





Colour.* Used with 





Nature. German Name. 


.| Practically all 
guns of 15 cm. 
and upwards. 


Steel shot ...| Stahlwollgeschoss | Light-blue 


Armour - piercing | Ps- Granate .| Blue, with yellow| All modern 
shell. head. guns of 15 em. 
4 and upwards. 





; column, every 


S * In addition to the distinctive colours given. b thi 
d the shoulder, and 


German naval shell has a black lacquer ring rout 
every '' filled" naval shell has the nose painted black. 
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Nature. German Name. Colour. Used with 


Substitute A.P. | Ersatz Ps-Gran- | Yellowt ... al 28 cm. and 30°5 








shell* ate cm. guns. 
H.E. Shell .. Spreng-Granate, Yellow... ... All guns. 
Practice H. E. and | Granate ...| Red] d All guns of 8'8 
common shell cm. and up- 
(cast iron) wards. 
Shrapnel ... ...| Stahlschrapnel ... Blue _... ut Practically all 
| 10°5 cm., 
15 cm., and 
17 cm. guns. 
Shrapnel- with | Hauben- Blue, or red|24 cm. gun.. 
false cap Schrapnel (?) SCH grey c ck 


aa 





Designation.—The designation of a naval shell gives in abbre- 
viated form its calibre, nature and total length in calibres together 
with the type of the fuze employed with it. If the shell is fitted 
with a false cap, the word Haube (cap) is added. 


Example: 
15 em. Spgr. L[|$*6 (Dz.) = 15 em. Sprenggranate Liinge/3°6 
(Doppelziinder), i.e., 15 em. (5°89 in.) H.E. shell, 3°6 calibres 


long, fitted for a time and percussion fuze. 
15 em. Spgr. L/5 (D&) (Haube) indicates the same shell 
fitted with a false: ap (Haube), which makes its total 
length 5 calibres. — — — 






Rifling.—The number of grooves affords an important clue to 
the identity of a naval shell ; for example, 44 grooves on a driving 
band completely identify the 15 cm. naval gun. 


* The heads of these shell are cast in one piece and have practically 
the same contour and give the same ballistics as the capped armour- 
piercing shell; the capacity for the bursting charge is also the same as 
that of the A.P. shell, but for practice purposes they are used with a 
small blowing charge ‘only. They have a groove round the head, about 
midway between point and shoulder, corresponding to the lower extremity 
of the cap of the A.P. shell. 

t A black ring above the upper driving baud denotes that the shell is 
filled with an H.E. practice bursting charge. 

I A yellow ring below the shoulder denotes that "" shel! is filled 
with an H.E. practice bursting charge. 








ege, A, Ae be dli, Leo Aaa; ca odii 5 
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“YE. " 








274 


— P older patterns of German naval shell are charac- 
terized by thick walls and a fairly small bursting charge. Th 
head is struck with a radius of less than 3 calibres (3 c.r.h.), th 
total length of the shell being from 2*5 to 3*5 calibres. d 


In modern German naval shell used in land warfare, the ek 
noticeable features of design are a powerful bursting charge 
thinner walls, and a general streamline effect. The head tapers 
to a point and is usually struck with a radius of 10 ki 
(t.e. the head of a 15 em. or 5'9” shell will be struck with a 
radius of 1°50 m. or 59”). It is sometimes formed by a false cap. 
In the latest types, the false cap is welded to an adapter ring 
which screws on to the shell proper. The base of the shell may 
also be tapered, but this is unusual. The total length of 
shell varies from 4 to 5 calibres. It may be mentioned here that 
the introduction of the streamline shell with false cap is due to 
the demand for increased maximum range with undiminished 
accuracy, and for greater range when using a reduced charge. 


— charge.—Picric acid (Grf. 88) was formerly used, but. 
all modern German naval shell are filled with T.N.T. 


The charge consists of one or more slabs of compressed T.N.T. 
made up in red millboard containers. A white paper label pasted 
on each container states the designation of the shell, the weight 


and nature of the bursting charge in the container, and the date 
and place of filling. | 


Evample ; 





Zweiteilige Sprengladung für 28 cm. Spar. 
LefadB& | ^ oi 
508 kg. Fp. CJ02. Rdf. Lief. 67.14. 
gefertigt Reinsdorf 1914 III Lief. 





or “Bursting charge in two containers for 28 cm. H.E. shel] 
length of which is 3°5 calibres (base fuze) : 5°08 kg. of Fiillpulver 02 
Go, T.N.T.): Batch No. 67 manufactured at Reinsdorf in 1914: 
Made up at Reinsdorf in 1914, Batch No. ITI.” 


The interior of the shell is varnished and lined with brown 
paper. In certain shell of large calibre, the T.N.T. is in bags. 


The upper portion of the cavity is filled by a wood block, and 
a tight fit is ensured by inserting the required number of mill- 
board or vulcanite discs before screwing in the base plug. 


In shell fitted for base fuze, gas-tight joints between fuze and 
base plug, and between the latter and the walls of the shell, are 
obtained by means of lead washers. In the case of the Spgr. m. K. 
fuze (base fuze), a copper gas check is used. 
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Exploder.—The type in general use with H.E. shell is a delay 
action exploder, consisting of a cartridge of compressed picric acid 
in a cylindrical tinned brass case. On this case is usually stamped 
the designation of the exploder. | 


A 
A 
l 


Example : 


Gr. Zdlg. C/98' (Grosse Ziindladung Construction 1898 = large 
1898 pattern exploder). 


A fulminate detonator is embedded in the top of the picric acid. 
The “delay” (usually 0°05 sec.) is obtained by means of a powder 
pellet placed above the fulminate. 


Fuze.—The fuzes employed differ from those of Army shell and 
comprise nose, base and internal fuzes. H.E. shell are frequently 
issued with T. and P. fuze. Clockwork time fuzes of remarkable 
accuracy have been adopted for 24 cm. and 38 cm. shrapnel. (For 
naval fuzes used in land warfare, see S. S. 306, * Notes on German 
Fuzes.") 


Gaine.—A steel or brass gaine, which is simply a tube closed at 
the bottom, is first None, into the shell (nose, or base plug). 
This gaine penetrates into a cavity formed in the bursting charge. 
The exploder is dropped into the gaine and the fuze screwed home 
after it. 
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3'7 cm. Naval Common Shell. 


2:3 calibres long ; 2 c.r.h.; nose fuze. 


Used with Maximum range. 

e E EE 
Gun. | Fuze. Time. | Pere’n. 

ee LL EE ems Wie ad 
yards. | yards. 

3'7 cm. trench gun (37 em. | Percussion fuze * Si. cm 3,280 (?) 

Schützen- Graben- Kanone) 
(rifling, 12 grooves) 


————————— EE 


Material—Steel. 


Weight— 
Shell complete, 0°45 kg. (1:0 Ib.). 
Bursting charge, 0:025 kg. (0055 Ib.) approx. Black powder. 


Employment— Principal object (with 3°7 cm. trench gun): to 
stop tanks and to relieve the close-range guns and the rest of the 
artillery from the task of self-defence ; for direct fire against dead 
ground in front of battery positions. Also used for harassing 
fire directed against trenches ; effective against shields, loophole 
plates, sandbag revetments, &c., up to 660 yards range. 





Remarks—According to captured orders, this ammunition 
can also be fired from the 377 cm. revolver gun (see page 56). 


ENO Euer: ae cua A rr EES 


* The specimen examined bears no marking, but is probably the 
naval fuze known as Z. f. 37 cm. Spgr. 
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3'7 cm. Gr. (P). 


Fixed ammunition. 
Calibre, 3:7 cm. (1:46"). 


TSS 


AA 


JL 
\ 
SS 
os 


IF 4s 





ZZ 


Thickness of walls—At A, 8:5 mm. ; at B, 7 mm. 
Thickness of base—7 mm. 
Width of driving bands—U pper band, 8 mm. ; lower, 15 mm. 


Distinctive markings— 
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3'7 cm. Naval H.E. Shell. 


2:8 calibres long ; 2 c.r.h. 





| 
| aa) | Used with | Maximum range. 
1" TEE Oe cm 
n Gun. Fuze. | Time. | Perc'n. 
3°7 cm. trench gun (37 em. | Ze 37 em. Spgr. e| — 880* 
Schützen - Graben - Ka- 
none) 
8'7 em. revolver gun (37 š — 660 
cm. Rev. K. 
(rifling of both guns, 12 
grooves) 





Material—Steel. 


Weight— 
Shell complete, 0°45 kg. (1 1b.). 
Bursting charge, 0°04 kg. (0°09 lb.). H.E. 


Employment—Principal object (with 3°7 cm. trench gun): to 
stop tanks and to relieve the close-range guns and the rest of the 
artillery from the task of self-defence ; for direct fire against dead 
prue in front of battery positions. Also used for harassing 

re directed against trenches ; effective against shields, loophole 
plates, sandbag revetments, &c., up to 660 yards range. 


Remarks—Fired in conjunction with tracer shot (see page 284). 


i 





* Maximum effective range, 660-880 yards. 
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3'7 cm. Spgr. 


Fixed ammunition; designation of complete round, 


Spgr. Patr. 


Thickness of walls—At A, 5 mm. 
Thickness of base—8 mm. 
Width of driving band—12 mm. 
Distinctive markings— 





Calibre, 3:7 cm. (1:46") 
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3'7 cm. Naval Tracer Shot. 


2:5 calibres long; 2 c.r.h.; base igniter. 











Used with Maximum range. 
Gun. Fuze. Time. | Perc'n. 
A 
Ae yards. | yards. 
3°7 cm. trench gun (37 em. — -— 3,280 (?) 
Schützen - Graben- 
Kanone) 


(rifling, 12 grooves) 
3°7 em. anti-aircraft gun? -— — 
(3:7 em. Flak.) 





Material—Steel. 


Weight— 


Shell complete, 0°47 kg. (1:03 Ib.). 
Tracer composition, 0°039 kg. (0°085 Ib.). 


Employment—Probably against low-flying aeroplanes; in 
conjunction with H.E. shell, against tanks, and to repel assaults 
at close range (up to 880 yards) ; also to protect anti-tank and field 
batteries by sweeping dead ground in front of battery positions. 
3°7 cm. guns are not, however, dug in far forward. 


Remarks—This tracer shell is filled with a mixture containing 
barium nitrate, magnesium and shellac, which burns with a green 
light. It is fired by an igniter of black powder contained in a 
brass plug which is pressed into the base plug. The latter is made 
of white metal. 
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3'7 cm. L.S.Gesch. 


Fixed ammunition; designation of complete round, Z.$. 
Gesch. Patr. 


Calibre, 9:7 cm. (1:46"). 





Thickness of walls—At A, 6'5 mm. 

Base plug— Diameter, 28 mm. ; thickness, 10 mm. 
Width of driving band—-10 mm. 

Distinctive markings— 
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6 cm. Naval H.E. Shell. 


3:4 calibres long; 1:5 c.r.h. ; time and percussion fuze, 


6 cm. Spgr. L/3:4 (Dz.) 


Calibre, 6 cm. (2:36) (?). 








Used with Maximum range. y 
Gun. Fuze. Time. | Pere’n. YY 
a 
yards, | yards. YY Y 
6 cm. boat gun  .., ..| Time and percussion YY 
(rifling, 24 grooves) fuze* 
ee de 
, N (ëmm. > 
Material Steel. / YY 
^ M 
Weight— P p YY 
Shell complete, 2:88 kg. (6:34 lbs.). | / 


SS 
SG 


Bursting charge, 0'13 kg. (0:28 Ib.). Grf. 88 (compressed 
picric acid in millboard case). 


» 


d 





E 
SCALE - 3. 


j 


Exploder— Delay action exploder. 


Employment—In trench warfare, against living targets at 
close quarters and against tanks ; possibly against low- 
flyi lanes. : 

"—— Thickness of walls—12 mm. | 

Remarks— | 

L Thickness of base—16'mm. 





Width of driving band—7 mm. 


Distinctive markings— 


————Ó À— a eee lene 


* The fuze is graduated in seconds from 2 to 43 (lowest and highest T 
figures 4 and 42). 
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8'8 cm. Naval H.E. Shell. 


2*8 calibres long; 2 c.r.h. ; internal fuze. 





Used with 


Maximum range. 


Gun. Fuze. Time. : Pere’n. 





yards. | yards. 


8'8 cm. Q.F. gun L/30 .| Granatzünder m.V. ... 0,077 
(rifling, 32 grooves) 
8:8 cm. Q.F. gun L/35 o —  |Probably 
(rifling, | grooves) about 
10,000 
——————————————— 
Material—Steel. N 
Weight— 


Shell complete, 7:0 kg. (15:4 lbs.). 


Bursting charge, 0:34 kg. (0°75 lb.) Fp. 02* (compressed 
T.N.T. in millboard case). 


Exploder—4/. Zdig. C/98 = small 1898 pattern exploder; 
picric acid in cylindrical tinned brass case. 


Employment-- 


Remarks— 


* Shell manufactured prior to 1910 are filled with Gf. 88 (picric 
acid). 
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8'8 cm. Spgr. L/2'8 (Iz.). 
Fixed ammunition; designation of complete round, leichte 
8:8 cm. Spgr. Patr. (I2.) 
Calibre, 8:8 cm. (3:46"). 


Ec —— ae 7 eee) E 
: ! 
80 mm. : 
Breng | 
' ! 
| 245 mm. 
| | 
l | 
165 ! 
! E 
: 62 mm 
| | 4 
i GEI 





Thickness of walls—At A, 15 mm. 
Base plug—Diameter, 67 mm. ; thickness, 25 mm. 
Width of driving band—20 mm. 


Distinctive markings— 


(B 13641) K 





ki A SÉ 8 3 Te — EE REEL — I2 e 

-— — - - À — : e - a - MER z M I > a — e 

` A 

LA m e— ymo oot RUE Oen eee TUO m e e p P É r dek? "i y s 
e gege e zeg — -— SEH — - p BR — _ —— €: KEN - - + o = : . -——— - PE e 

5 f | e e = RK ` Za Ife ^ NT — = " eae Sh ta x - npe "Sr — 22 r ` T 

l T er i Bn "HM AER A2 E z $ Aë aan e I 
X t^ p re t å d ` è ze f. * ’ a * <2 $ 
$ ` 4* wat Cep S , H 4 > A , Y . ' s Ó > - A 
" » m * > e $ - E 
AA , med . " 
d f ! d ^ 
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8'8 cm. Naval H.E. Shell. 


3'6 calibres long; 2 c.r.h.; nose fuze. 








Used with Maximum range. 
Gun. | Fuze. Time. | Pere’n. 
yards. | yards. 
88 cm. Q.F. gun L/30| Granatzünder C/89 ..|  — 9,077* 
(rifling, 32 grooves) 
8'8 cm. Q.F. gun L/35 x a oe probably 
(rifling, grooves) over 
10,000 
88 cm. Q.F. gun L/45 i | — [probably 
(riding, ^ grooves) over 





Material—Steel — 


Weight— 
Shell complete, 10 kg. (22 Ibs.). 


Bursting charge, 0°56 kg. (1:23 lbs). Fp. 02 (T.N.T. in 
millboard case). 


Exploder—i/. Zdlg. C/98=small 1898 pattern exploder ; picric 
acid in cylindrical tinned brass case. 


Employment— 
Remarks — 


* Corresponding apparently to the maximum angle of elevation of 
15° allowed by the mounting for torpedo boats. 
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8'8 cm. Sper. L/3:6 (Kz.) 


Fixed ammunition; designation of complete round, schwere 
8S cm. Spgr. Patr. (Kz.). 


Calibre, 8:8 cm. (3°46), 





an 


ScALE— 1. 


Thickness of walls—At A, 17 mm. 
Base plug—Diameter, 67 mm. ; thickness, 25 mm. 
Width of driving band—20 mm. 


^ 
Distinctive markings—A black nose indicates a filled shell. 


(B 13641) K 2 
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8'8 cm. Naval H.E. Shell. 


9'7 calibres long*; 2 c r.h.; nose fuze. 





Used with Maximum range. 


ae penna 
Gun. | Fuze. Time. | Pere’n. 


yards. | yards. 


8'8 cm. Q.F. gun L/45 | Dopp. Z. 8/26... e|  — | probably 
(rifling, grooves ) | over 
10,000 


Material—Steel. 


Weight— 
Shell complete, 9°6 kg. (21°1 lbs.). 


Bursting charge, 0°51 ke, Oil lbs.) Fp. 02 (compressed 


T.N.T. in millboard case). 
Exploder— 
Employment— 


Remarks —In the bottom of the cavity is a cardboard cylinder, 
64 g. in weight, filled with a smoke-producing mixture. 


* Complete with fuze. 
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9'8 cm. Spgr. L/3°7 (Dz.). 


Fixed ammunition; designation of complete r 
ound, schwer 
8'8 cm. Spgr. Patr. (Dz.). I , Schwere 


Calibre, 8:8 cm. (3:46"^), 


SR ` 





Thickness of walls—At A, 17 mm. 
Base plug— Diameter, 67 mm. ; thickness, 25 mm. 
Width of driving band —20 mm. 


Distinctive markings—4A black nose indicates A filled shell. 
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8'8 cm. Spgr. L/3'8 (Iz.). 


Fixed ammunition ; designation of complete round, schwere 
8'8 cm. Spgr. Patr. (Iz.). 
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8'8 cm. Naval H.E. Shell. 
3:8 calibres long ; 2 c.r.h.; internal fuze. 


es 


Maximum range. 





















































Used with 
| Calibre, 8:8 em. (8:46. 
| Gun. | Fuze. Time. | Pere n. 
i A e yards. | yards. 
E: 8'8 cm. Q.F. gun L/45 ... ...| Granatzünder m. V. — Probably 
| (rifling, grooves)“, 10. 006 t XA NE s. 
ia | 
| d | Material, Steel, with hardened steel head. dais 
E. echt Shell complete, 10 kg. (22 1bs.). | | 
E T Buster: Maree, 0-64 kg. (1'4 lbs.). Fp.02, T.N.T., or | Ee i 
E Grf. 88, picric acid, compressed in millboard case. d WV = 
dÉI "IW — ——f = S 
| | 3 |. Exploder—4/. Zdlg. C/98=small 1898 pattern exploder ` picric | A A 
a8 acid in cylindrical tinned brass case. | f f 
T Employment— ga | ^ ^ 
| : Remarks— | A ^ ^ 
d | 7 
|:| es | Uy A 
d ^ ^ 
| 235mm Uj 7 
| | | J Up 
FF | K / 
ORV 
EM 





OCALE — 1. ` 


Thickness of walls—At A. 15 uuu. 

Base plug— Diameter, 67 mm. ; thickness, 25 mm. 
Width of driving band —20 mm. 

Distinctive markings— 


à —MÁHÓ—À——MÀ e——À i . reg mg emm S ON N EE e G 
wl tg E Dee pem mmm OT 2 su A e KS d ovi 
e " > M 4 Md ^ sé | E d 
E - H M è E v ` ` D 


a — D a o ee oe © = es 
pce t Sr? Es Er - e 
A 


(B 13641) K 4 
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10'5 cm. Naval H.E. Shell. 


9*6 calibres long ; 2 c.r.h.; nose fuze. 








Used with | Maximum range. 
Gun. | Fuze. | Time, | Pere’n. 


yards. | yards. 

10°5 em. Q.F. gun L/35* ...| Percussion fuzef... | — 10,389 
(rifling, 32 grooves) or 
Dopp. Z. 8/48  ... 10,889 | 10,889 





Material—Forged steel. 


Weight— 
Shell complete, 17:55 kg. (38°69 1bs.). 
Bursting charge, 0°75 kg.{ (1:65 lbs.). yp. 02 (compressed 
T.N.T. in millboard case). 


Exploder—G. Zd/g. C/98 — large 1898 pattern exploder ; 32 g. 
picric acid in cylindrical tinned brass case. Zdlg. C/08 is also 
used. 

Employment— With delay action percussion fuze: good effect 
against living targets, even on soft ground, provided the shell 
ricochets ; with sutlicient angle of descent, effective against earth- 


works and light cover. 

With time fuze: against living targets, both in the open and 
under cover; considerably more effective than the 10 cm. Gr. 15 
(see page 128). 


Remarks—The bursting charge of the shell examined was 
manufactured at Reinsdorf in 1917. 





* The naval designation of this gun is 10°5 em. S.K. Lian (10°5 em. 
Q.F. gun 35 calibres long), although it is known to the Army as 
s. 10 cm. K. (10 cm. heavy gun). 

+ Designation unknown (see S S. 306, “ Notes on German Fuzes,” 
2nd edition. page 146). 

I Officially laid down as 0°63 kg. (14 lbs.). 
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10:5 cm. Spgr. L/3'6 (Kz.). 

Fixed ammunition ; designation of complete round, 705 cm. 
Spgr. Patr. ( Kz.). 

Jalibre, 10:5 cm. (4:13"^) 


545 mm. 





Thickness of walls—At A, 23 mm. 
Thickness of base—29 mm. 
Width of driving band---24 mm. D 


Distinctive markings—The black nose indicates a filled shell. 
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3 15 cm. Naval Practice H.E. Shell 


2:9 calibres long; 2-8 c.r.h.; nose fuze. 


E SEET ET E TTT "ET Mv —-— gg 








Used with | Maximum range, 
| 
| 


Gun. | Fuze. Time. | Pere’n. 


| 
an yards, | yards, 
at 15 em. Q.F. naval gun Kopfzünder fiir Spreng- em | 
| L/(?) | granaten* 
(rifling, 40 grooves) | 


Material— Steel. | 


Weight— | 
Shell complete, 39:5 kg. (87 lbs.). 
Blowing charge, 0:116 kg. (025 lb). Fp. 02 (T.N.T. 
crystals lightly stemmed into a brass tube) The 


remaining space in the millboard container is filled with 
pitch. 


Exploder—The exploder was missing from the specimen ` 


examined. 
Employment—For practice shoots, - 


Remarks—The T.N.T. on detonation bursts the shell and 
scatters the heated pitch, producing a smoke cloud probably 
sufficient for practice or ranging purposes, 


* A naval percussion nose fuze ( graze fuze) used with the delay action 
exploder Gr. Zdlg. C/98. 


901 


15 cm. Üb. Spgr. L/2'9 (Kz.). 


Calibre, 14°97 cm. (5:89") (2). 





425 mm 
Let m. 


SCALE-10. 


Thickness of walls—At A, 40 mm. 
Base plug—Diameter, 94 mm. ; thickness, 50 mm. 
Width of driving bands—26 mm. 


Wf ee markings—Naval practice H.E. shell are painted 
red. | 
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15 cm. Naval H.E. Shell with False Cap. 


Original shell, 3 calibres long’; 2 c.r.h.; base fuze. 





Used with | Maximum range. 


Gun. | Fuze. Time. | Perc'n. 





yards. | yards. 
15 em. Q.F. gun L/40* | Bodenzünder für — At leust 
(rifling, 44 grooves) Sprenggranaten 14.500 





Material—Steel. 


Weight— 


Shell complete, 45 kg. approx. (99 lbs.). 
Bursting charge, 1:62 (3:6 lbs.). Grf. 88 (compressed picric 


acid in millboard case) Shell manufactured since 1913 


are filled with Fp. 02 (T.N.T.). 
Exploder— 
Employment— 


Remarks—The false cap is made in one piece and is screwed 
directly on to the head of the shell which is threaded to receive it 
(see plate opposite). 


——————————— MÁ—Ó——— —— — —— € 


* See footnote on page 304. 
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15 cm. Spgr. L/3 m. Bdz. (m. Haube). 


Calibre, 14°97 cun. (5:89") (?). 





| Ce 
oxalic 


Thickness of walls—At A, 30 mm. 
Base plug—Diameter mm. ; thickness, 53 mm. 
Width of driving bands—28 mm. 


Distinctive markings— 


RE EE Ee 


* Dimension approximate oniy, 
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15 cm. Naval H.E. Shell. 


3°6 calibres long ; 2:5 c.r.h.; time and percussion fuze. 
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15 cm. Spør. L/3'6 (D z.) 


Calibre, 14°97 cm. (5:89") (?). 







Used with Maximum range. 















Gun (00 Fuze Time. Pere’n. sN 
PR eee 1e o PES aN 
Ñ | 
yards. | yards. M 
15 em. gun L/30  ... via .| Dopp Z.S[43 D 
(rifling, 44 grooves (?) ) N uently 
15 cm. Q.F. gun L/40*  ... Di i5 ..] 14,983 | 14,983 N right steel. 
(rifling, 44 grooves) 6,5621, 11,483ł \ 
22 mm.f \ 
 Material—Steel. l N 
N 
N 


Weight— 
Shell complete, 40 kg. (88 ls, 
Bursting charge, 4' kg. (9°7 lbs.). Fp. 02 (compressed 
T.N.T. in red millboard case). : 


17277 
Exploder-—Gr. Zdlg. C/98 = large 1898 pattern exploder ; p E 
picric Aer in cylindrical tinned brass case. SCALE -i6. 


Employment—As percussion shell: good effect against living 
targets in the open, in tall timbered woods and in villages ; 
against matériel, shielded batteries, wire entanglements, weak 
masonry and light cover. CR 

As time shell: very effective against living targets in the open 


or under cover. 


Thickness of walls—22 mm. 


Base plug—Diameter, 120 mm. ; thickness, 45 mm. 


Width of driving bands—U pper band, 20 mm.; lower, 15 mm. 


Remarks—Some specimens contain a smoke producer, 315 g. 


in weight, containing a mixture of phosphorus and arsenic. Distinctive markings—The shoulder is lacquered black. The 


black nose indicates a filled shell. 





SS 





* The naval designation of this gun is 15 em. S.K. L/40 (15 cm. 
Q.F. gun L/40), although it 1s known inthe Army as s. 15 cm. K. (15 cm. 
heavy gun). 

T With reduced charge. 





WO WIES V s. A S 
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15 cm. Naval H.E. Shell with False Cap. 


9 calibres long; 10 c.r.h. ; nose fuze. 





Used with Maximum range. 


wa .11- — m . Ud X. 




















Fuze. | Time. | Perc'n. 

yards. | yards. 

15 cm. Q.F. gun L/40*| Percussion fuze + | — | 20,451 
(rifling, 44 grooves) | 


TE 


Material—Steel. 


Weight— 
Shell complete, 42 kg. (94:5 Ibs.). 
Bursting charge, 44 kg. (9°7 lbs.) 


Zu 02 (compressed 
T.N.T. in red millboard case). 


Exploder— 67. Zdlg. C/98 (005 V.) = 1 
action exploder (delay = 0°05 sec.) ; 


arge 1898 pattern delay 
tinned brass case. 


picric acid in cylindrical 


Employment—A gainst back areas and usually 


against roads and traffic centres, dumps, 


at long ranges ; 
villages. 


wagon lines, camps and 


Remarks—The false cap is m 
directly on to the head of the shel 
curve of the ogive is continuous. 


ade in one piece, and is screwed 
l without an adapter ring. The 











* The naval designation of this gun is 
Q.F. gun L/40), although it is 
(15 em. heavy gun). 

t Designation unknown 
2nd edition, page 146). 


15 em. S.K. L/40 (15 em. 
known in the Army as s. 15 cm. K. 


(see S.S. 306, vr Notes on German F uzes,” 


"aiy be m 
AAN Tay PR. : 
EE 
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d 15 cm. Spgr. L/5 (Dz.) (Haube). 


Calibre, 14°97 cm. (5°89") (?). 


e 
£f Oi 


WE: 


"TR —— 
| 
ane 
| 
LY; 
7 
SS 


Kb” 
QE 


7 
SS 





1 ScALE-T6. 


"A 
SS 


Thickness of walls—At A, 22 mm. 

Base plug—Diameter, 120 mm. ; thickness, 45 mm. 

Width of driving bands—U pper band, 20 mm. ; lower, 15 mm. 

Distinctive markings—In some specimens, the false cap is 
painted grey. 


The * R? denotes that the shell contains a smoke producer. 
As in most naval shell, the shoulder is lacquered black. 


* Dimension approximate only. 
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17 cm. Naval H.E. Shell. 


9 calibres long ; 2 c.r.h.; nose fuze. 


LÀ 











Used with Maximum range. 
Gun. | Fuze. Time. | Pere‘n. 
yards. | yards. 


17cm Q.F. naval gun L/40 | 
(rifling, 52 grooves) e 
Mounted as follows :— 


17 cm. gun on wheeled | Percussion fuze* ec — 19,248 
carriage 

17 cm. gun on platform — Së 
mounting 

17 cm. gun on railway — sg "4 
mounting | 


Material—Steel. 


Weight— 
Shell complete, 64'0 kg. (141 lei 
Bursting charge, 9:2 kg. (7:0 lbs.).  Grf. SST (compressed 
pierie acid in red millboard case). 


Exploder—G'. Zdig. C/98 = 1898 pattern exploder ; picric acid 
in cylindrical tinned brass case. 


Employment—Against back areas and usually at long ranges ; 
against roads and traffic centres, dumps, wagon lines, camps and 
villages. 


Remarks— 





- ——— 


* Designation unknown. See S. S. 306, "Notes on German Fuzes," 
2nd edition, page 148. 

t Shell manufactured since 1910 are filled with 3°5 kg. (777 lbs.) 
F». 02 (T.N.T.). 
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17 cm. Spgr. L/3 (Kz.). 


Calibre, 17:2 cm. (6:77) (? ). 






mm. 


38 mm. 


d 


SCALE — 16. 





Thickness of walls—38 mm. 
Base plug-- Diameter, 163 mm. ; thickness, 57 mm. 


Width of driving bands-—28 mm. 


Distinctive markings— The shoulder should be laeq uered black 
and the nose of the shell painted black; the latter marking 
indicates a filled shell. 
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l7 cm. Streamline Naval H.E. Shell with 
False Cap. 


4'7 calibres long; 8 c.r.h.; nose fuze. 


SIE 


17 cm. Spgr. LAV (Haube) (?). 


Calibre, 17:2 cm. (6°77") (?). 





-— ————————————— Qn n nni ri———— Mn 
Used with Maximum range. 








: BER a Ge 
| Gun. Fuze. Time. Pere’n. 
La 
D 


: | 
yards. | yards. 





17 cm. Q.F. naval gun L/40, 
(rifling, 52 grooves) 
Mounted as follows :— | 
lj cm. gun on wheeled | Percussion fuze ...  — 25,700 
carriage | 
17 cm. gun on platform | 
mounting | | 
17 cm. gun on railway 
mounting 


| | 
Material —Steel ; the cap is of mild steel. 


Weight— 


Shell complete without false cap, 60°55 kg. (133°4 lbs.). 
Bursting charge, 6'4 kg. (14:2 lbs.) Fp. 02 (compressed 
T.N.T. in 2 red millboard cases). 





Exploder — /g. Zdig. C/O8=long 1908 pattern (delay action) 
exploder ; picric acid in cylindrical tinned brass case. 





Employment—Against back areas, at long ranges ; against 


3 


roads and traffic centres, dumps, wagon lines, camps and villages. 





Thickness of walls—At A, 24 mm. ; at B, 32 mm. 


t—- 


rei =, 


Remarks—With this shell is used a percussion fuze made of 


| | | | ickn rat aa 

| white metal and provided with a centrifugal safety device. | Thickness of base—50 mm 

| It can apparently be set for either delay or non-delay action b i Se d 
means of a key, which is inserted through the aperture in the E Width of driving bands—23 mm. 


point of the false cap. 


K kad = — Wi = WT Bx €. =r onm S "Wm d df 
> - 
p " b 
mg E = - Jaa 
D —. - e ee — «> EI A Li - —— - - E) ei LA! 
e e — - T— ~ 
5 KR Bag = 2E v EE 
e " A KÉN " 
- 2-8 e = e Ps ` mem e ems $999 - - + -me so —— ww oo m ` = r z 
tas e 8 Ee d deër de opge A Kär - Tet " » - p H ~em M — > gg Ze EI — 4 p 
; - =“? E o "oe n "^ e t d -- A De E LI 
— — e = - = e Te wm - om a — -r "3 
` , 2 B 
, " D ts - K Ae À . P E - E 
- D = , s à - 
* 4 
. 
' ` 


Distinctive markings— 


-RTE 
- 





ep dra pma 
" ER 
e ea pay 
4 





E 








316 


2l cm. Naval H.E. Shell with False Cap. 


4'9 calibres long* ; 10 c.r.h.; base fuze. 


———O———————À——e—————————-—"——,.'-«.À DÁM 


Used with | Maximum range. 


— — ——o! — — — — — —— — 








é | 
Time. Pere'n. 


, yards. yards. 
21 cm. Q.F. naval gun L/45  Spgr.m.K. ... eb — 29,200 
(rifling, 60 grooves ?) | | (20,670, 
without 
false cap) 


Gun. Fuze. 


—— RM IBI MÁS UU t EE 





on railway mounting 


21 cm. Q.F. naval gun = 
(rifling, grooves) 


Material—Steel. 
Weight— 
Shell complete, 110 kg. (242°5 lbs.) approx. 


Bursting charge, 6:89 kg. (15:2 lbs). An 02 (compressed 
T.N.T. in red millboard case). 


Exploder—ig. Zdlg. C/08 — long 1908 pattern (delay action) 
exploder ; picric acid in cylindrical tinned brass case. 


Employment—Against back areas, at long ranges ; against 


roads and traffic centres, dumps, wagon lines, camps and villages. 


Remarks— 


-—— ~~ — — e e 


* The original shell is 31 calibres long. 








317 


21 cm. Sper. L/31 m. Bd: (m. Haube) (?). 


Calibre, 21 cm. (8°27") (?). 





SCALE-15. 


Thickness of walls—38 mm. 
Base plug—Diameter, 163 mm. ; thickness, 57 mm. 


Width of driving bands—Upper band, 40 mm. ; lower band, 


35 mm. 


Distinctive markings—The shoulder should be lacquered 
black. "The black nose indicates a filled shell. 





? $ * These dimensions are only approximate. The cap has been damaged 
in all specimens hitherto obtained, but the total length is known to be 
4'9 calibres. : 
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21 cm. Spgr. L/4'2 m. Bdz. 


Calibre, 21 cm. (8:27'^) (?). 


918 


2l cm. Naval H.E. Shell. 


4'2 calibres long; 10 c.r.h. ; base fuze. 











Used with | Maximum range. 

; Gun. | Fuze. | Time. | Pere’n. 

: yards. | yards. 
2] cm. Q.F. naval gun L/40 (?)| Spgr. m. K. il ` — At least 
` (rifling, 64 grooves ?) 23,000 


21 cm. Q.F. naval gun on rail- 
way mounting 
(ritling, grooves) 


EN "c S mm UT E 





n 
we - - Se "t Mg comm, tm Ee pt vz A D = 
T: e ep by = 
wb s ths ETIN - 


- Hm — 
= — 


Material—-Steel. 


Weight— 
Shell complete, 115 kg. (253°8 lbs.). 
Bursting charge, 8'14 kg. (17:91 lbs.) Jp. 02 (compressed 
T.N.T. in red millboard case). 





Exploder—/g. Zdig. C/08 = long 1908 pattern (delay action) 
exploder ; picric acid in cylindrical tinned brass case. 


Employment—Against back areas, at long ranges; against | 
roads and traffic centres, dumps, wagon lines, camps and villages. 


Remarks— 





SCALE — 16. 


Thickness of walls—At A, 36 mm. 





Base plug—Diameter, 157 mm. ; thickness, 72 mm. 
Width of driving bands—35 mm. 


Distinctive markings— 
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24 cm. Naval H.E. Shell with False Cap. 


Original shell, 2'8 calibres long; 2 c.r.h. ; base fuze. 


Used with ` 


| Maximum range. 
| 
Gun. Fuze. Time. | Perc'n. 


BEE E  EE es er MEO 





yards. | yards. 
24 em. naval Q.F. gun L/40... sd Sesto mE. d mg over 
(rifling, 72 grooves) 24,000 | 
Mounted as follows :— 
24 cm. gun L/40 on railway 
mounting 


24 cm. gun on platform mounting 

o e ————Ó—— a 
Material—Steel. 
Weight— 


Shell complete, 150 kg. (330°7 Ibs.) CH 


Bursting charge, 8:3 kg. (18°3 lbs.). Mp. 0? (compressed 
T.N.T. in red millboard case). 


Exploder— 6. NM C/98 m. 0°05. Sek. Verz. = large 1898 
pattern, exploder (delay = 0°05 sec.) ; picric acid in cylindrical 
tinned brass case. 


Employment—Against back areas and at long ranges; against 
railheads, traffic centres, dumps, camps and villages. 
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24 cm. Spgr. L/2:8 m. Bdz. (m. Haube). 


Calibre, 23:6 cm. (9:29) (?). 













Ja D 
A 
: ` 
| d 
| : 
| HA X 
| GOAL Uy 
fe Up 
| o MA 
| A 


> 
3 
a 


ds 





ScALE - T5. 


Thickness of walls—41 mm. 


Base plug— Diameter, 186 mm. ; thickness, 72 mm. 
Width of driving bands-—40 mm. 


Distinctive markings— 


* . . * 
lhese dimensions are only approximate 


, as th has be 
damaged in all specimens hitherto obtained. f "2 ERAN 
(B 13641) 


L 
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24 cm. Naval H.E. Shell. 


4:1 calibres long; 10 c.r.h. ; base fuze. 





Used with | Maximum range. 


Gun. | Fuze. | Time. 


yards. 


24 cm. naval Q.F. gun L/40 ...| Spgr. m. K. JI — 
(rifling, 72 grooves) 
Mounted as follows :—- 
24 cm. gun L/40 on railway 
mounting 
24 cm. gun on platform. 
mounting 


Material—Steel. 


Weight— 
Shell complete, 147:5 kg. (325 lbs.). 


Bursting charge, 15 kg. (33 lbs). Fp. 02 (compressed 


T.N.T. in 2 red millboard cases). 


Exploder—G*. Zdlg. 0/98 m. 0°05 Sek. Verz.=large 1898 pattern 
exploder (delay =0°05 sec.) ; picric acid in cylindrical tinne 


case. 


Employment—Against back areas, at long ranges; against 


railheads, traffic centres, dumps, camps, and villages. 


Remarks— 
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24 cm. Spgr. L/4'1 m. Bdz. 


Calibre, 23:6 cm, (9:29'") (?). 





Thickness of walls—35 mm. 
Base plug— Diameter, 186 mm. ; thickness, 72 mm. 
Width of driving bands—42 mm. 


Distinctive markings— 


(B 13641) 
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E 924 - | 
28 cm. Naval H.E. Shell. | 2 
| 1 28 cm. Spgr. L/3:5 m. Bdz. 
2:5 calibres long’; 2:7 c.r.h.; base fuze. Calibre “28 cm. (11:02) (?). 
ES TE T 
Used with Maximum range. | 
| | | | 
Gun, | Fuze. Time. | Perc'n. | 
andati | 
yards. | yards. libres | 
28 em. howitzer... ...|Bodenziinder für Spreng-| | — EN "4 
(rifling, grooves) granaten | 
WE | 
| 
; 1000 mm. 
Material—Steel. | 
| 
Weight— | 
Shell complete, 346 kg. (763 1bs.). | | 
Bursting charge, 11:74 kg. (25:9 lbs.). Fp. 02 (compressed ! 
T.N.T. in 2 millboard cases). | 
J 
Exploder— ' 
| E 
Employment— - S6 mm. y 
Remarks— 
Thickness of walls—At A, 68 mm. 
| Base plug—Diameter, 175 mm. ; thickness, 75 mm. | 
E | 
i Width of driving band—28 mm. 2 
T as 
5 i 
| Distinctive markings— , 
EI / E 
EL | 
I| | 
1 | 
| d | (B 13641) | E 
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28 cm. Naval H.E. Shell. 


3°6 calibres long ; base fuze. 














Used with Maximum range. 

Gun. | Fuze. | Time. | Pere'n. 

yards. | yards. 

28 cm. naval gun... S] MV Uk. E “al oo at least 

(rifling, 80 grooves) 30,000 
Material-—Steel. 


Weight— 
Shell complete, 302 kg. (665°8 Ibs.). 
Bursting charge, 18:3 kg. (40:3 1bs.). 


Exploder—/g. Zdlg. C/08.—large 1908 pattern exploder 
(delay —0:05 sec.); picric acid in cylindrical tinned brass case. 


Employment— 


Remarks— The fuze known as m. V.u.K. is identical with the 
naval fuze Spgr. m.K., except for the marking and for the addition 
of a tortuous delay channel. 

The 28 em. Spgr. L/3'1 m. Bde. (m. Haube) is similar in 


design to the 24 cm. shell described ou page 321, but the filling: 


and exploder and all dimensions below the shoulder are identical 
with those of the 28 em. Spgr. L[2*6 m. Bdz. described above. It 
differs in the following particulars :— 

Weight : 267 kg. (588 lbs.) without false cap. 


Fuze: Spgr. m. K. 
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28 cm. Spgr. L/3'6 m. Bdz.(?). 


Calibre, 28 cm. (11:02" (?), 











Mm E LS — 
| 
| 
| 
| 
| 
| 
| 
| 
| 

x 1015 mm. 
| 
| 
| 

| 
ZA | 
27 
A c——À 
VA Pea | 
NA i Pee ser ëmm, ` A 
IO mm. 
ScALE-i5. 


Thickness of walls—At A, 315 mm.; at B, 49 mm. 

Base plug—Diameter, 217 mm.; thickness, 85 mm. 

Width of driving bands—Upper band, 35 mm.; lower, 35 mm. 
Distinctive markings— 


Correction—For the dimensions shown in the plate, read 
17 mm., 78 mm. and 1,010 mm., respectively. 
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305 cm. Naval H.E. Shell. ~ 1 B 30'5 cm. Spgr. L/3'3 m. Bdz. (9. 


3:3 calibres long; 2 c.r.h. ; base fuze. Calibre, 30:5 cm. (12'"). 














Used with Maximum range. 
| | Gun. | Fuze. Time. | Pere’n. | h | 7 
1 1 
ae 3 yards. | yards. E | 
t 80°5 cm. naval gun (?) eg ( ? ) — | |Probably 3 | 
2 3b (rifling, 88 grooves) | at least à | 
EI 32.000 E | 
E . 1 | 
EIL à | 
af 1000 mm. 
| ak: Material—Steel. j 
E b E 
T Ji | 
E: Weight— : 
aT ` Shell complete, 410 kg. (904 1bs.) approx. | 
5 Bursting charge, 10°8 kg. (2378 lbs.) Fp. 02 (compressed | 
( are DND in 2 cotton bags separated by a cardboard disc). | 
au | i 
| 4 Exploder-- 
| i ! Employment—Against permanent fortifications and field 40mm. y ` 
Bi works of exceptional strength. FI 2:3 
a S = | 
28 SS CALE LS d 
ES Remarks— d 
| i | 1 ` Thickness of walls —77 mm. 
| j A | Base plug—Diameter, 190 mm. ; thickness, 95 mm. | 
i | , MEC Width of driving band-—30 mm. 
i | Distinctive markings— 
i 
| ia 
| 
| [ ` 
i 









































Ei: 
| 994 | - 999 
39'6 cm. Naval H.E. Shell with False Cap. — — 35'6 cm. Spgr. L/? m. Bdz. (m. Haube) (?). 
calibres long ; c.r.h.; base fuze.  . E 
1 Calibre, 35:6 cm. (14"). 
E. Used with | E 
| Maximum range, 
| Cais TZ percussion. 
] yards. 
EI 856 em. Q.F. naval gun | $pgr. m. K.  ... ed At least 
EIS L/50 (?) 50,300 
ir i (rifling, 72 grooves) 
E 
| 3m 
| aR 
i E Material—Steel. 
i $ Weight— 
| | HE Shell complete, probably 620 kg. (12$ cwt.). 
ir ` | 
EU Exploder— E OCALE- TO. 
ET Ze | 
| bd Employment—Against open towns and villages, and railheads 
| D and billets. l | Thickness of walls—At shoulder, 30 mm.; at A, 39 mm.: 
| t at B, 35 mm. 
Bu "" Remarks—tThis gun is probably a Krupp coast defence gun on | 
i platform mountin p^ P d PP 5 ^ 3 . Base plug—Diameter, 282 mm. ; thickness, 100 mm. 
Ei | Width of driving band—40 mm.* 
| i 3 Distinctive markings— 
| 1 ; 3 
i 
d 
| T * This refers to the lowest driving band. The numberof driving 
| E Y bands is two, or possibly three. 
i b 4 
i 3 | t 
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38 cm. Naval H.E. Shell with False Cap. 


Original shell 3:6 calibres long ;-2*4 c.r.h.; base fuze. 

















Used with EA Maximum range. 

Gun. Fuze. Time. | Perc'n 

yards. | yards 

38 cm. naval Q.F. gun — At least 
46,000 


L/45 (?) 
(rifling, 100 grooves) 






Material—Ssteel. 


Weight— 


Shell complete (without false cap, gaine, or fuze), 695°6 kg. 


(1,533 lbs.). 
Bursting charge, 70 kg. (154:3 lbs). Fp. 0? (compressed 


T.N.T, in 2 red millboard cases). 
Exploder— 


Employment—A gainst open towns, permanent forts, and field 
fortifications of exceptional strengvh. 


Remarks—The fuze, known as m. V.u.K. is identical with the 


naval fuze Spgr.m. K., except for the marking and for the addition 
of a tortuous * delay " channel. 
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38 cm. Sper. L/3°6 m. Baz. (m. Haube) (?). 


Calibre, 58:1 em. (15"). 





SS 


on 
3 
3 
SQ 


SS 





D 





Thickness of walls—55 mm. 
Base plug—Diameter, 303 mm. ; thickness, 120 mm. 


Width of driving bands—4v mm. 


Distinctive markings— 
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38 cm. Naval H.E. Shell. 


4*] calibres long; 5 c.r.h.; base fuze. 





Used with Maximum range. 


Gun. | Fuze. 


'Time. | Perc’n. 


| 
| yards. | yards. 
98 cm. naval Q.F. gun | m, Vu. K. i lt e At least 
L/45 (?) | 46,000 
(rifling, 100 grooves) | 





Material—Steel. 


Weight— | 
Shell complete, 748 kg. (1,649 lbs.). 
Bursting charge, 66:85 kg. (1473 lbs.). Fp. 02. (compressed 
T.N.T. in 2 millboard cases). 


Exploder— Delay action exploder (delay—0'05 sec.), weighing 
100g. 


Employment—A gainst open towns, permanent forts, and field 
works of exceptional strength. 


Remarks— The fuze is identical with the naval fuze Spgr. m. K. 
except for the marking and for the addition of a tortuous “delay ” 
channel. 
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38 cm. Spgr. L/4'1 m. Bd: (?) 


Calibre, 38°1 cm. (15"). 


E? LJ 
r Ze f.. , * 
me Li 
' fr a" e*t, 2 
. * , 
` ^ = 
a > 


7 . " 


WO 
SS 


LEE 


Ni 
OQ 
3 
3 


SSS 


KN 


K------------—- 
SS 


Thickness of walls—At A, 52 mm. 
Base plug—Diameter, 303 mm. ; thickness, 120 mm. 


Width of driving bands—U pper band, 38 mm.; middle, 35 mm. ; 
lower, 45 mm. 


Distinctive markings—- 





—— ms rn e e E —AA———M2 > - D 
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42 cm. H.E. Shell with False Cap. ? 42 cm. Spgr. L/1'7 m. Bdz. (m. Haube) (?). 
2:5 calibres long (?) (without cap, 1:7 calibres); 6 c.r.h. (?); | Calibre, 42°3 cm. (16:65). 


base fuze. 





Used with | Maximum range. D er m gege E 
Grun. | Fuze. Time. Pere’n. 
4 
| yards. | yards. E. 


42 cm. short naval gun on | kz. Bd.Z. 10 
fixed mounting (?) 

42 cm. short naval gun on, Ditto... a abo xem 
wheeled carriage (?) 

(rifling of both guns, 120 
grooves) 





Material—steel. 


Weight— 
Shell complete, kg. ¢ iba.) 3 
Bursting charge, 60°4 kg. approx. (133°1 Ibs.). 





Employment—Principally employed against permanent fortifi- 
cations, but also used for bombarding towns and against field 
fortifications. 


| Thickness of walls—At A,5 mm. ; at B, 60 mm. ; at C, 41 mm. 
Remarks—tThe pitch of the rifling of the mortar or cut-down | i ; : 


naval gun (?) which fired this projectile = 6° approx. 


There is no definite information available as regards the piece 
from which this novel type of projectile is fired. 


Base plug—Diameter, 367 mm. ; thickness, 92 mm. 
Width of driving band —50 mm. 


Distinctive markings— 


* Dimension approximate only. 
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24 cm. Naval Shrapnel with False Cap. 


4*2 calibres long; 10 c.r.h. ; clockwork fuze. 





Used with Maximum range. 


Gun. | Fuze. Time. | Perc'n. 





yards. | yards. 
24 cm. naval Q.F. gun L/40 | Dopp. Z. 16... ..] over 


(rifling, 72 grooves) 22,000 
Mounted as follows :— 
24 em. gun L/40 on railway 
mounting 
24 em. gun on platform 
mounting 





Material—Ssteel. 


Weight— 
Shell complete, kg. ( Ibs.). 
Bursting charge, kg. ( 1bs.). 


Bullets— About 1,500 16°8-g. steel bullets, 27 to the lb., set 
in pitch. 


Employment—-Against kite balloons at long ranges ; against 
camps and villages. 


Remarks—The clockwork fuze Dopp. Z.16 can be set for a 
maximum of about 55 secends. 
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24 cm. Schr. L/4'2 (Haube) (?). 


Calibre, 23°6 cm. (9°29") (?). 


dci a Br s UC dece Veg. assa M Rue esi 2e uium iim mut m tm, im t 
zi 
3 





Thickness of walls—At A, 16 mm: at B, 26 mm.; at C, 
29 mm. ; at D, 31 mm. ; at E, 44 mm. 


Thickness of base—43 mm. 
Width of driving bands—40 mm. 


Distinctive markings—Specimens of this shrapnel have been 
found painted like the 15 em. Schr. 03 (Haube), shown on 
page 255 (body, red; false cap, grey). | Possibly the point is 
painted black. 
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38 cm. Naval Shrapnel. 


3'6 calibres long ; 3°7 c.r.h.; clockwork fuze. 





Used with Maximum range. 








Gun. | Fuze. Time. 


yards. | yards. 
At least em 





98 cm. naval Q.F. gun 
L/50 (?) 
(rifling, 100 grooves) 


Dopp. Z. 28:88... sach 





Material—Steel. 


Weight— 
Shell complete, kg. ( 1bs.). 
Bursting charge, kg. ( lbs.). 
Bullets— 36-g. lead bullets, 13 to the 1b. 
Employment— 


Remarks—The weight of the shell empty is believed to be 
about 550 kg. (say 10 cwt.). 


Pere’n. 
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38 cm. Schr. L/3'6 (?). 


Calibre, 38:1 cm. (15’’), 





Thickness of walls—At A, 60 mm. ; at B, 85 mm. 
Thickness of base—85 mm. 
Width of driving bands-—32 mm. 


Distinctive markings — 


| 
| 
| 
| 
e 
| 
| 
| 
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T6 cm. Light Minenwerfer H.E. Shell. 


Used with 





Maximum range. 





— —— — — --—  —— — MB PM — — 


Minenwerfer. Fuze. | lime. | Perc'n. 





yards. | yards. 
Light Minenwerfer (old pattern) | (HI M.Zdr. ...| 1,148 1,148 
(HH ajA.) 


(riflin g, 6 grooves ) 


Material—Steel. 


Weight— 
Shell complete, 4°5 kg. (9:9 lbs.). 
Bursting charge, 0:52-0:56 kg. (1:15-1:2 lbs). Donarit or 
Perdit (in an air-tight tinned iron container). 


Variation— 
Weight— 
Shell complete, 4°62 kg. (10:2 1bs.). 
Bursting charge, 0°55 kg. (1:2 lbs). Donarit. 
Distinctive marking— 
“$1” in black and the weight ‘ 4°62 K ” in white. 
Employment— Against living targets (e.g. the garrisons of 
trenches, working parties, etc.); against sap-heads, centres of com- 
munication, entrances to mine galleries, mine craters, aud concen- 
trations of troops; in major operations, for barrage fire, either 
offensive or defensive, and for reducing machine gun nests, strong 
points, pillboxes, etc. Also reported to be occasionally used against 
low-flying aeroplanes. 


Remarks—This shell is self-propelling, the charge being 
contained in the chamber in the base and consisting of perforated 
discs of smokeless powder, each 0'3 mun, thick and weighing 1 g. 
These discs are made up in packages of 3 or 6. 

Four charges, weighing 6, 9, 12 and 15 g. respectively, are used 
with this shell. The charge is fired by means of a primer screwed 
into the centre of the base plug. 

Shell of more recent manufacture were fitted with a base plug 
in which there were 8 holes (gas escapes) and these plugs were also 
issued separately for use with the original shell. It was probably 
found that, the total surface of the gas escapes being too small and 
the holes too far apart, unequal pressures set up, which gave rise 
to prematures in the bore. ; 


Particulars of the light Minenwerfer (old pattern on rect- 
angular bed). 
Weight in action—2 cwt. 
Rate of fire—Up to 20 rounds a minute for short periods. 
Personnel required to carry the Minenwerfer into action — 
6 men. 
Most favourable range—328-1,094 yards. 
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Leichte Wurf-Mine (1.W.M.). 


Calibre, 7:6 cm. (2:99''), 
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Thickness of walls—At A, 7:5 mm. 

Thickness of base—10 mm. 

Thickness of base plug—15 mm. 

Width of driving band*—10 mm. ; in some cases 20 mni. 


Distinctive markings— None. 


* This Minenwerfer being a rifled muzzle-loader, the driving band 
is studded to fit the grooves of the rifling. The bands were originally of 
copper, but were subsequently made of white metal. 


(B 13641) M 
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1916 Pattern 7'6 cm. Light Minenwerfer 


H.E. Shell. 
AME UE SEU AKERSE ab ae EE 


Used with Maximum range. 


: | 
Ll ————M À— ——M 


—————————————— MÁÓÉÓÁ——— 





Minenwerfer. | Fuze. | Time. | Pere’n. 
tn EE O sees 


yards. | yards. 
New light Minenwerfer | l. W.M. Zdr.2  ...| 1,422 1,422 





(UH Hi n[ A.) Az. 16 f. lL.W.M. ... — 1,422 
(rifling, 6 grooves) 
| | 
"Te 

Material—Steel. | 

Weight— 

Shell complete, 4-5 kg. (9-9 Ibs.). 
Bursting charge, 0:54-0:56 kg. (1-1-1-2 lbs.) Donarit, Westphalit, or 
Perdit. 
Variation— 
Designation—l. Spr. M. (Käthe). 
Distinctive marking—one black band, or “K " in 6 places in black. 
Width of driving band—15 mm. (zinc band). 
Base plug—steel or white metal, 8 holes. 
Charges—No. 5 was not used. : 
Maximum range—1,208 yards. 

This was an earlier pattern and by now should be obsolete. 

Employment Same as for the older pattern (see page 352). . 

Mainly intended for use against living targets. 

When fired at close ranges and with high angles of elevation, the effect is 
similar to that of a field gun H.E. shell. | 

Remarks— There are three different makes of this shell, which differ 
merely by the process of manufacture. These are:— 

l. Spr. M. 16 (Lotte). Cast steel, bored and fitted with a screwed head. 
l. Spr. M. 16 (Erna). Forged steel, with screwed head. 
l. Spr. M. 16 a (Anna). Forged steel, made in one piece. 

All three are direct filled, i.e., there is no special container for the bursting 
charge. The cavity is closed by the steel gaine. The threaded washer 
which is screwed down on to the flange of the'latter ensures a tolerably 
air-tight joint. 

the driving band is of zine, containing about 1:4 per cent. copper and 
1:3 per cent. iron. 

In order to hold 5 instead of 4 charges, the cavity in the base of the 1916 
shell has been enlarged by reducing the thickness of the base plug from 
15 to 10 mm. There are 6 holes (gas escapes ) in the base plug. 

The four charges used are Nos. II, III, I V and V, and weigh respectively 
L1, 14:5, 18 and 25 g. Charge No. 4 consists, for example, of packets Nos. 1 
?, 9 and 4 tied together. No. 1 is not used alone. | 

Particulars of the new light Minenwerfer— 

Weight in action—nearly 3 cwt.: on flat trajectory carriage, 4 cwt. . 
Rate of fire—up to 20 rounds a minute for short periods. 

Range—High-anele fire, 328-1,422 yards; flat trajectory, 164-1,203 yards. 
For range table, see Appendix XXI. 

This Minenwerfer was designed for trench warfare, and the regulation 
carriage on circular base-plate is made for high-angle fire only. For open 
warfare two new carriages have been introduced, known respectively as the 
Flachbahn-Lafette (carriage for flat trajectory fire) and the Flachbahn- Gestell 
(stand for flat trajectory fire). 


, 
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Leichte Spreng-Mine 16 (1. Spr. M.16). 
(Lotte or Erna.) 
Calibre, 7*6 cm. (2-99"'), 


P 
SSSNSSSSSSS 


IIK 


AN 


Thickness of walls— 


At A, 6 mm. ; at B, 7 mm. : at C, 8 mm. 


? 


Thickness of base—14 mm. 
Thickness of base plug—10 mm. 
Width of driving band*—15 mm. 


Distinctive markings—Three black band 


filling. 


no 
CN 
EH 
T 

3 


s, denoting an HE 


Shell of recent manufacture are designated and marked as 


follows :— 


Lotte... — “ L” in 6 places in black. 


Annaliese me" 


s i 9 $ 
= Ernaliese 


23 


: This Minenwerfer being a rifled muzzle-loader, the 
. Stuc 


ded to fit the grooves of the rifling. 
(B 13641) 
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| 7'6 cm. Light Minenwerfer Message Shell. — | Leichte Nachrichten-Mine (1.N.M.). 


Calibre, 7 *6 cm. (2 °99”). 





ya SS mem gn rm 








| 
1 E | Used with «| Maximum range. . E 
[ Minenwerfer. Fuze. ‘Time. | Pere'n. 
a 1 
E | | eoa 
| E i l | yards. | yards. E i 18 p. — ` 
PE New light Minenwerfer (L.M.W.| 1. W.M.Zdr.2  ..| 1,422 1,422 | 
i 3 : 


tE n/A.) 
d E. (rifling, 6 grooves) 
as 


Material—Steel. ` 
Weight—Shell complete, 4*5 kg. approx. (9 °9 lbs.). 


y 
Y 
f 
% 
G 
Z 
7 
7 
Ü 
A 
! [LZ 
7 
TZ 
V 
dr 
Y 
NZ 
N 
Y 
Y 
Y 
d E 
h 
Y 
y 
E 


WANA NT 


ROn | | | 220 mm. 

Description —The message shell consists of the following parts :— : j | 

A light Minenwerfer shell case, a flare in which there is & compartment m ; 

to take a message, a burster and a time fuze. - E 

Action—The fuze is set for an air-burst ; as the shell bursts open, E | T 7—»4 / 

.. the flare is lighted and so heralds the approach of the message shell. It E | SE | 
is not clear whether the container is projected out of the shell case or A i Yl 
not. The flare continues to burn for several seconds after it has struck Ki e e < N | 
the ground and apparently becomes so hot that a pair of pincers is $- 12 aN A J 


supplied for handling it. The cover of the message compartment has 
then to be unscrewed with a special key. | 





Employment-— The message shell provides a means of communica- 
tion between battalion and regimental H.Q., and from the. latter to 
the artillery, the brigade, or to a report centre. For forwarding 
reports to the division, &c., this system 1s linked up with the telephone | The shell body is that of the 1916 pattern lignt Minenwerfer 
and wireless stations behind the front. At receiving stations the 3 shell (see page 354). E FO 
observer should be posted in a dug-out, with a loop-hole giving on to a E | 
well-defined target. This target will have been previously registered. | 
It must be concealed from the enemy, otherwise the receipt of the pro- 
jectile will be observed and will draw hostile fire. Reports forwarded 
by this means should always be sent in duplicate by two successive 
rounds. 


Distinctive markings—The letters *1.N.M." and 3 black banda. 1 
Shell of recent manufacture are marked with a blue * N " 
in 6 places. 


Bemarke The introduction of the message shell was due to the E 
hope that it would still be possible to' send a message in a light Minen- ` E i 
werfer shell, when all other means of communication had broken down. | 





` | * ^ " 
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gi | : NorE.—The Minenwerfer being a rifled muzzle-loader, the driving 
rr | i — M band is studded to fit the grooves of the rifling. 
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360 
17 cm. Medium Minenwerfer H.E. Shell. 








Used with Maximum range. 
Minenwerfer. | Fuze. Time. | Perc'n. 
yards | yards. 
Medium Minenwerfer (old | Z.m.W. M. ..| 1,006* | 1,006* 
pattern) (om. A W.) Z.s.u.m.W.M. 


(rifling, 6 grooves) 
Material—Steel. 
Weight— 
Shell complete, 45:2 kg. (99:6 1bs.). 
Bursting charge, 9:8 kg. (21:6 lbs). Ammonium nitrate 
mixture. : 
Variations— 
(1) Weight— 
Shell complete, 51:4 kg. (113°3 Ibs.). 
Bursting charge, 10:6 kg. (23:4 Ibs.). Ammonium nitrate 
mixture. 
Base—A_ steel plate, 154 mm. in diameter and 22 mm. 
thick, is attached to the base by 5 screws. 
(2) Weight— 
Shell complete, 54 kg. (119 Ibs.). 
Bursting charge, 14:1 kg. (31:1 lbs.) Perchlorate of 
potash and dinitrobenzene, in equal parts. 
Base—As above. | 
(3) Designation —m.W.M. 13. 
Weight— : 
Shell complete, 49:5 kg. (109°1 Ibs.). 
Bursting charge, 12 kg. (26:4 lbs).  Donarit, West- 
phalit or Perdit. 
Driving band—Zine alloy. 
Thickness of walls—14 mm. 
Thickness of base—17 mm. | 
Employment—Principally employed for wire-cutting and for 
the destruction of defence works :—dug-outs, observation posts, 
trench-mortar and machine-gun emplacements, mine craters, and 
for firing on concentrations of troops. 
Remarks—Five charges, of 44, 66, 88, 110 and 132g. respec- 
tively, were used with this shell, and later on a super-charge 
No. 6 of 154 g. was introduced. 


Particulars of the medium Minenwerfer—-(Old pattern on 
rectangular bed 

Weight in action —9$ cwt. 

Rate of fire—30-35 rounds per hour. 

Personnel required to carry the Minenwerfer into action : 17 men. 

Most favourable range—164-984 yards. 


* With Charge No. 6. The normal maximum range is 840 yards 
with: Charge No. 5. 
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Mittlere Wurf-Mine (m.W M.). 


Calibre, 17 cm. (6*69" ), 


Thickness of walls—At A, 18 mm. 
Thickness of base—25 mm. | 
Width of driving band*—28 mm. 


Distinctive markings—T wo, three or four green bands denote a 
perchlorate of potash and dinitrobenzene filling [see under 
“ Variations? (2)]. - 
One or two black bands indicate a projectile with stronger 
base than that of the original shell. ` 


.. * This Minenwerfer being a rifled muzzle-load ivi 
is studded to fit the grooves of the rifling. rae ia arving band 
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1916 Pattern 17 cm. Medium Minenwerfer 
H.E. Shell. 





Used with e Maximum range. 





Minenwerfer. | Fuze. Time. | Pere'n, | 





yards. | yards. 
1916 pattern medium Minen. | 2 percussion fuzes— — 1,258 
werfer (m..M.W. 16) (1) Non-delay 


(rifling, 6 grooves) action. 
(2) Delay action. 





Material—Forged steel. 


Weight — 
Shell complete, 49:5 kg. (109'1 1bs.). 
Bursting charge, 12 kg. (26°4 Ibs.) Donarit, Westphalit or 
Perdit. 


Variation— 
Weight— | 
Shell complete, 53 kg. approx. (116'8 Ibs.). 
Bursting charge, 14 kg. (31 1bs.) Mixture of perchlorate 
_ of potash and dinitrobenzene. 


Employment— With non-delay action: Very good effect against 
living targets and open trenches, by means of fragments and con- 


cussion ; great moral effect. 
Deep dug-outs are not destroyed. Good effect against wire 


entanglements, but double the number of rounds is required as » 1 


compared with the heavy 25 cm. shell. 


With delay action : Mined dug-outs, 10-13 feet deep, are blown 
in. Good effect against strong points and fortified villages. 
The effect against wire entanglements is less than with non- 
delay action shell. 


Particulars of the 1916 pattern medium Minenwerfer— 


Weight in action—11 cwt. 
Rate of fire—30-35 rounds per hour. 
Personnel required to carry the Minenwerfer into action—21 


. men. 
Most favourable range—328-1,258 yards. 


This Minenwerfer is used in open warfare. 


Remarks— The driving band is of zinc alloy. 
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Mittlere Spreng-Mine 16 (m. Spr. M. 16). 
Calibre, 17 em. (6°69), 





SCALE - i5. 


Thickness of walls—At A, 13 mm. 
Thickness of base—21 mm. 
Width of driving band*—32 mm. 


Distinctive markings—Three black bands, denoting an H.E 
filling. d 


i ' ^ ot h 
dinitrobenzene filling (see under ge Variation "A P and 


——P—— EE EK HERE EE v 2 D 


* This Minenwerfer bein & rifled muzzle-l a : 
studded to fit the grooves the rifling. zie-loader, the driving band is 
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1914 Pattern 17 cm. Medium Minenwerfer 


Incendiary Shell. 





Used with Maximum range. 





Minenwerfer. | Fuze. Time. | Pere’n. 





yards. .| yards. 


Medium Minenwerfer (old | Z.m.W.M.... 1,126 1,126 


pattern) m.M.W. Z.s.u.m. W.M. 
(rifling, 6 grooves) 





Material—Steel. 


Weight— . 
Shell complete, 37:4 kg. (82°5 lbs.) 
Bursting charge, 0°01 kg. (0°02 Ib.). Powder. 
Incendiary charge, 9:0 kg. (19:8 Ibs.). Thermite. 
6:4 kg. (141 lbs.). Metallic sodium. 
0'8 kg. (L:8 lbs.) Paraffin wax. 


Employment— 


As an incendiary shell. 


Remarks—1n plate opposite :— 


B is a wooden cylinder in place of the picric acid exploder in 
‘the gaine of the fuze. It is pierced by a channel filled with black 
powder leading from the fuze to C. 
C is a tin receptacle containing the powder charge. | 
The metallic sodium is contained in a tin container, which is 
hermetically sealed, and is set in paraffin wax. | 
The remainder of the shell, including the channel down the 
centre of the metallic sodium receptacle, is filled with thermite. 
The small holes, in the walls just above the shoulder, are 
ciosed with lead plugs. 
Five charges of 44, 66, 88, 110 and 132 g. were used. 
This shell was apparently not a success and is no longer issued. 
The same shell case has been found with a gas filling. 
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Mittlere Brand-Mine 14. 
Calibre, 17 cm. (6:69"). 


Thermite 






Metallic Sodium. 


"SICHT EN SH WATTO PCIE? vum ae ee ër ae VU ev 
er? Ce OTN e Wl Age, A ers A3 Mim a aa 


SCALE - i6. 


Thickness of walls—At A, 5 mm. 
Thickness of base—15 mm. 
Width of driving band*—28 mm. 


Distinctive markings— 





* This Minenwerfer being a rifled muzzle-loader, th ivi : 
studded to fit the grooves of i rifling. er, the driving band is 
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25 cm. Heavy Minenwerfer Short HE 
Shell. 





Used with Maximum range. 


Minenwerfer. : | Fuze. Time. | Perc'n. 


— — —M Á Á— — 





| 
yards. | yards. 
Heavy Minenwerfer (old pat- | Z.m. W.M. A "39 716 
tern) (s.M.W .). Z.s.u.m.W.M. 
(rifling, 6 grooves) 


Material—Steel. 


Weight— ` 
Shell complete, 63 kg. (138°9 lbs.). 
Bursting charge, 25-26 kg. (55-57 Isi Nitrolit (An. zc 


Variation A s. Spr. M. 16 (halbe schwere Spreng-Mine 16, or 
1916 pattern half-sized heavy Minenwerfer H.E. shell). 


Weight— 
Shell complete—61 kg. (1344 1bs.). 
60 


Bursting charge-—20 kg. (44 lbs.). Nitrolit (An. 10" 


Length —b598 mm. 

Driving band—Zince. 

Distinctive markings—Three black bands. 
Maximum range—919 yards. 


Employment—Against wire entanglements, breastworks and 
deep trenches, dug-outs, observation posts, trench-mortar and 
machine-gun emplacements, raine shafts and craters. 


Good burying effect and also effect due to concussion, but small ` 


penetration ; against wire entanglements its destructive effect is 
similar to that of the full-sized heavy H.E. shell (see page 372). 


Remarks—According to a document dated July, 1917, all 


short heavy Minenwerfer H.E. shell should now be obsolete. 


Three charges of 100, 130 and 155g. were in use, but charge 


No. 3 was only used with the 1916 pattern. 
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Kurze schwere Wurf-Mine (kz.s.W.M.). 


Calibre, 25 cm. (9°84”). 
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Thickness of walls—At A, 16 mm. 
Thickness of base—12 mm. 


Width of driving band*—30 mm. 


Distinctive markings—“ Nitrolit Leverkusen a/R” is painted in 
black letters on shells of this type, manufactured by Friedrich 
Bayer of Leverkusen-am-Rhein, near Düsseldorf, and filled 


Lith An. r1 


EE est, kT ERU. ALLEM 
* This Minenwerfer being a rifled muzzle-loader, the driving band is 
studded to fit the grooves of the rifling. 
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25 cm. Heavy Minenwerfer Long H.E. Shell. A Lange schwere Wurf-Mine. (lg. s.W.M.). 


Calibre, 25 cm. (9:84"). 





Used with Maximum range. 








Minenwerfer. | e "RR uze. | Time. | Pere’n. 





yards. | yards. 
Heavy Minenwerfer (old pattern) | Z.s. W.M. 601 601 
(s.M.W.) ` : | 


(rifling, 6 grooves) 


Z.s.u m.W.M. 





Material Steel. 


Weight— | > 
Shell complete, 94 kg. (207:2 Ibs.). s 
Bursting charge, 47 kg. (103:6 lbs). Donarit. 


Variations— 


(1.) 1,000 mm. in length; made in one casting, with a: 
screwed-in base. | 

(2.) 950 mm. in length ; with copper driving Band which 
fits over the base like a collar and is prevented from 


slipping by 4 plates let into the base and secured by 4 set P 
screws. E ? 





Employment—Against wire entanglements, breastworks, and E S CALE-1I5 
deep trenches; dug-outs, observation posts, trench-mortar and* 
machine-gun emplacements, mine shafts and craters. 
Thickness of walls—At A, about 11 mm. 


Remarks—Originally 3 charges cf 100, 180 and 155 g. were 


in use, with a super-charge, No. 4, of 185 g. for exceptional cases. E Thickness of base—15 mm. 
With No. 3, the maximum range was 460 yards and with No. 4 ED = 
514 yards. In a document dated July, 1917, the maximum range 7H" Width of driving band*—30 mm. 


is, however, given as 601 yards, which indicates the introduction of 


a further charge. Distinctive markings— 


^; 
hei: Wi 
^a P e 


Particulars of the heavy Minenwerfer (old pattern on rect- 7 
angular bed) — CE 
Weight in action—11} ewt. 
Rate of fire—20 rounds per hour. | 
Personnel required to carry the Minenwerfer into action— E . 
21 men. SAS St i i F 3 | TENE * This Minenwerfer being a rifled muzzle-loader, the driving band is 
Most favourable range—219-601 yards, "^ d | S $ 52 studded to fit the grooves of the rifling. 
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1916 Pattern 25 cm. Heavy Minenwerfer 
Full-sized H.E. Shell. 


Used with 





Maximum range. 


Minenwerfer. . Fuze. Time. | Perc^n. 


yards. | yards. 
1916 pattern heavy Minenwerfer | 2 percussion fuzes—| | — 1,094. 
(Le AH 16) (1) Non-delay 
(rifling, 6 grooves) action 
| | (2) Delay action 





Material—Steel. | 
A + 


Weight— 


Shell complete, 94 kg. (207:2 lbs.). 
Bursting charge, 47 kg. (103°6 lbs.). Donarit. 


Employment— With non-delay action: Great moral and de- 
structive effect, due to the force of the bursting charge ; annihi- 
lating effect due to concussion, even against troops in dug-outs, as 
long as these are not too deep. Single fragments are scattered up 
to 440 yards. The destructive effect is not sufficient against deep- 
mined dug-outs. <A direct hit will clear a space 33 feet or more in 
diameter in a wire entanglement. | 


With delay action: Very great penetration. Mined dug-outs » 


with 23-30 feet of earth cover are blown in. The craters in 
average soil are 16-20 feet deep, with a diameter of 26-33 feet. 


Particulars of 1916 pattern heavy Minenwerfer— 


Weight in action—15 cwt. 

Rate of fire—20 rounds per hour. 

Personnel required to carry the Minenwerfer into action— 
28 men. 

Most favourable range—8954'1-1,094 yards. 


Remarks— 


AR à d 

gore He s 
Rich at ian » 
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Thickness of walls— | 
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schwere Spreng-Mine 16 (1/1 s. 


M. 16). 


mm. 


Thickness of base— m. 


Width of driving band— mm. 


Distinctive markings-— 


Spr. 
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[| 17 cm. Medium F lugel-Minenwerfer H.E. aj mittlere Flügel-Mine (m.F1.M.). 
1 Bomb (with vanes). T Calibre, 17 cm. (?) (6*69^). 


Used with Maximum range. 





| 1 - , E 














| m CUM NES aes 
Minenwerfer. | Fuze. ` Time. | Pere’n. 








em mm me - — Ma - oom — - ——— EE —— ——À n ——— 





| 
| yards. | yards. 
Medium  Flügel-Minenwerfer — -—— 1,600 (?) 
(smooth-bore) 


i D 
E Material 


Weight— 


Shell complete, 56 kg. (?) (123 Ibs. ). 
Bursting charge, 


Employment—Same as for 1916 pattern medium Minenwerfer 
H.E. shell (see page 362) ; probably much more effective. 


Particulars of medium Fliigel-Minenwerfer— 


Remarks— N 


Thickness of walls— 


Distinctive markings— 
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24 om. Heavy Flügel-Minenwerfer H.E. 
| Bomb (with vanes). `” 





Used with Maximum range. 





Minenwerfer. | Fuze. Time. | Perc'n. 








yards. | yarda. 


Heavy Fliigel-Minenwerfer 2 percussion fuzes—, | — 1,312* 
(smooth bore) (1) Non. delay 
action 





(2) Delay action | | 
| | 
——————— ————————————————e (»————————————' YÁ/MHÜBUHGRÉERB ERRARE 


Material—Steel. 
ke or | 
Shell complete, 100 kg. (220 *5 Te) 
Bursting charge, 42 kg. (92 ‘6 lbs.). 


Employment—Same as for 1916 pattern heavy Minenwerfer 
(long) H.E. shell (see page 372), but probably much more effective, 
as, owing to the vanes, the bomb keeps head foremost in flight and 
has greater penetrative effect. 


Remarks—The tail of the bomb comprises 4 vanes and screws 
into the bomb. Bombs are issued unfuzed. Two fuzes are issued 
with each bomb, one a delay action fuze, the other non-delay. The 
former is stated to be almost instantaneous and is for use against 
living targets and wire entanglements. The full charge of 1°76 Ibs. 
of smokeless powder in rings is made up in two bags containing 
1 ‘1 1b. and 0°63 Ib. respectively. The first mentioned contains an 
igniter and js also used as a reduced charge. The gun is fired by 
a friction tube. | 


Particulars of the heavy Flugel-Minenwerfer— 
Weight in action: 25 cwt. 
Rate of fire: 25 rounds per hour. i 
Personnel (required to carry the Flügel-Minenwerfer into 
action) : 42 men. | 
Most favourable range: 492-1,312 yards. 
For range table, see Appendix XXII. 





* According to an entry in a captured note-book, the range of this 
Minenwerfer has been increased to 2,400 m. (2,625 yards) by the intro- 
duction of a (lighter ?) bomb, known as a 3/4 Mine. 
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schwere Flügel-Mine (s.F1.M.). 


Calibre, 24 cm. (9 °45’’). 
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Thickness of walls—8 mm. 


Distinctive markings—The non-delay action fuze is neither 
painted nor marked. The delay action fuze is painted brown 


and marked “m.V.” 
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Glatte Wurt Mine (gl. W.M.). 


Calibre,* 18 cm. (7:08"^). 
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i 18 cm. Smooth-Bore Minenwerfer H.E. Bomb. | 1 














Used with Maximum range. 
| 1 | Minenwerfer. Fuze. | Time. | Pere’n. 
P yards. |. yards. 
ES. 18 cm. smooth -bore Minen-| Z. gl. W.M. | 650 |, — ; 
E- " werfer. à; approx. 
d 18 cm. gas projector (Gaswerfer) T at least 
E: 1,400 
f | | r 
Material— Cast iron. 1 
q SCALE — i5. 
| Weight— 1 | 
Er Bomb complete, 27:4 kg. (60'4 lbs.). | 3 
| E. | Bursting charge, 8'0 kg. (17:6 lbs.) Ammonium nitrate 3 
EI explosive. | | 
Et 3 Thickness of walls—At A, 14 mm. 
| ` E E Employment—In trench warfare, against the garrisons of 4 i 
E trenches, and for the destruction of trenches, shelters, &c. i Thickness of base—18 mm. 
B ` Kä "o e ivi E 
HE ` Remarks—The fuze is a time fuze only. A picric acid 3 Driving band—None. 
EE exploder weighing 19°5 g. is contained in an iron tube, which 3 Num 
forms part of a screwed-in adapter. 3 Distinctive markings— 
a The bomb is fired with a papier maché base plate 4 mm. thick 3 
i which acts as a gas check. 
C For particulars of the 18 cm. smooth-bore Minenwerfer, and 
E of the projector, see page 455. 
E | 3 
: E | Mud er HV GUTEN see: unn 
k = E * Of the mortar; the external diameter of the bomb is about 17:8 cm. 
E | | y (70). 
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| | ' | | . i E 
11 ». 24 em. Canister Bomb (Rum Jar). ` 3 Ladungs-Mine. 
EE m" Calibre,* 24:5 cm. (9-6"). 
f Used with Maximum range. 
Minen werfer. | ^ Fuze. | Time Pada 











yards. | yards. 

24 cm. heavy Ladungswerfer| T. & P. (canister| ` 290* |, ' 290* T 
Ehrhardt | bomb fuze) D 
(Smooth-bore bomb-thrower) . l 1 


wm 
Material—Sheet iron, welded. Wooden base. 


E Weight — 

















| E Bomb complete, 20 kg. (44 bs). Bursting charge, 14 kg. 4 | EE 

= : (30°8 lbs.). 5 | iert TNG Ah Sg 

E N e .30 kg. (66 lbs). Bursting charge, 23 kg. Y Ei kel £45 mm. 

T. (50 Ibs.). 3 S 

| = a 8 40 kg. (88 lbs.) Bursting charge, 32°5 ke, ` 3 
E (72 lbs.). 4 
. E The explosive used is an ammonium nitrate mixture. | F 
i | | E . e - ES ' a The drawing shows the 20 kg. bomb. The two heavier types 
| E Employment— In trench warfare, against . the ES of E are longer, but otherwise identical in construction. 
eh trenches and for the destruction of trenches, shelters, &c. 3 
| | | E. Remarks—tThis canister bomb or “rum jar" is the best known : 
| ` ONE of the earlier types of trench-mortar bomb. It is now practically E ; 
| EP obsolete. ` » 1 Thickness of walls—1:5 mm. 

E Particulars of the 24 cm. heavy "Ladungswerfer E Thickness of wooden base ROT gen, 

SE Ehrhardt"—The gun consists of a steel tube, about 3 feet in . a p 

E length, into which screws the breech piece. The gun is mounted k Driving band—N 

d? on a cast steel carriage, which is pivoted on a rectangular wood US veuve 

and steel platform. The latter measures about 2' 0" x 3' 9". The d 
|" mortar is fired by means of a fiiction tube. Black powder charges Distinctive markings— 
E are used. , à d 
E. * With the 20 kg. bomb, 208 and 175 yards with the 30 and 40 kg. * Of the mortar; the external diameter of the bomb is about 24 em. 


a bombs respectively. E (974^). | 
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GERMAN GAS SHELL.* 


Introduction.—German gas shell contain a liquid or solid sub- 
| stance with toxic properties, which is converted by the burst of 
* the shell into a cloud of vapour or fine particles, part of the con- 
E tents being driven into the ground in the neighbourhood of the 

shell crater. If the substance has a high boiling point and is not 
readily decomposed by the water in the soil, the part on the 


Ze E ground will evaporate slowly, giving rise to persistent effects 


which may last for hours or days, depending on the nature of the 
substance and the atmospheric conditions. | 
E. The older pattern of gas shell contained a liquid in the cylindrical 
I portion and an H.E. bursting charge in the head. Gas shell of 
d more recent types are usually completely filled with liquid, the 


| L WW exploder in the gaine being sufficient to burst the shell. In “Green 


Cross 2” shell, a central tube containing H.E. runs the whole 
length of the shell, and * Blue Cross" shell contain two-thirds 


4 d ° — e e e e 
E-. Hn H.E. in order to scatter the solid substance contained in a glass 


A ' 4 bottle. In some cases, the liquid contents are placed in lead or 
eo | . porcelain containers as they corrode steel. 


2 | | m" It was formerly possible to divide the shell fillings used by the 


enemy into lachrymatory, which attack the eyes temporarily and 
are otherwise harmless, and lethal, which are directly poisonous. 
The enemy now employs shell fillings with properties varying 
| from purely lachrymatory to purely lethal, including intermediate 
X varieties producing both effects. In addition, he uses substances 
K which blister the skin, and also some which irritate the nose and 
; | E cause violent sneezing. 


Substances employed.—Table I (see page 389) gives a list of 
$ | | | the substances employed by the enemy in gas shell The most 
E | od important types of shell fillings are as follows :— 


a m "e “ Green Cross” contains diphosgene (trichlormethylchlorofor- 


| P | ES, mate), a liquid with an unpleasant smell resembling phos- 


r | | 4 gene. Itis highly lethal and slightly lachrymatory, but 


| k- | 1 has little persistence. 


E “ Green Cross 1".contains diphosgene mixed with chloro- 
4 picrin, the vapour of which has a powerful lachrymatory 
_ effect, and is also lethal. This filling is more persistent 
T than the preceding one. 
| Recent specimens of this filling contain a red dye which 
m has no toxic properties. It stains the shell holes so that 
4 they may be easily identified. 
i “ Green Cross 2” contains phosgene, diphosgene and diphenyl- 
E chlorarsine. The latter substance is a solid. Small ` 
d E quantities of its vapour cause pain in the pose and throat, 
d and sneezing. The mixture is lethal and lachrymatory, 
E | but has only slight persistence. | 


* For tables of German gas shell, see pages 17-21. 
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* Blue Cross.”"—In this type about two-thirds of the shell is 
filled with H.E., the remaining space being occupied by a 
lass bottle containing diphenylchlorarsine. he shell 
ursts with an explosion similar to that of an ordinary 
H.E. shell, and causes sneezing. It is often used with 
one of the types of “Green Cross” shell described 
above. | 
In a projector bomb of recent introduction, the H.E. 
and diphenylchlorarsine form one substance, made up in 
the form of pellets about the size of a pea. This sub- 
stance detonates readily, producing a black smoke which 

is extremely irritant to the respiratory organs. 


* Yellow Cross” contains dichlorethylsulphide, the so-called 
* mustard gas," a liquid with a faint garlic-like smell. 
Aithough the vapour produces no immediate discomfort, 
it is highly lethal, and, in addition, produces inflamma- 
tion of the eyes. "The ill-effects are not noticeable until 
some hours after expoSure. If the skin comes in contact 
with the liquid or is exposed to the concentrated vapour, 
no pain is felt at the time, but blisters are developed 
about six hours afterwards. | 

Dichlorethylsulphide is very persistent and may 


remain in the ground for several days after a bombard- _ 


ment. 

A variation of * Yellow Cross” (possibly “ Yellow 
Cross 1”) consists of about equal parts of ethyldichlorar- 
sine and dichlormethylether. This is a liquid, brown in 
colour, transparent and fuming rather strongly in air. 

It has a pungent smell described variously as like 
chloroform and like garlic. The physiological effects are 
irritation of the eyes, nose and throat, sneezing, headache, 
vomiting, and loss of feeling in the hands and feet. The 
last-mentioned symptom is the most characteristic, and is 
due to the ethyldichlorarsine. 


This gas dissipates more rapidly than the original ` 


“ Yellow Cross.” 
Ethyldibromarsine may also be contained in shell of 
this type. 


Phenyl carbylamine chloride (marking unknown) is a sub- 
stance with a very unpleasant pungent smell. The 
vapour is a moderate lachrymator and a mild lung 
irritant, and produces vomiting. It is very persistent, 
and the shell often contain purple dyes similar to those 
used with ** Green Cross 1.” è 


Method of employment.—The enemy usually employs gas shell 
in short concentrated bursts of fire in order to surprise troops 
before they can adjust their respirators. These bursts of fire are 
often repeated at intervals to secure a neutralizing or harassing 
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effect. Sometimes a slow rate of fire is kept up continuously for 
the latter purposes. 

Gas shell are most effective in producing casualties in a calm or 
wind of low velocity, as the small cloud of gas liberated at the 
burst is not dispersed quickly. Most gas shelling takes place 
between the hours of dusk and dawn, as the atmospheric con- 
ditions are usually most favourable at that time, and also the 
-- age, of seeing when wearing the mask is much greater in the 
dark. 

The nature of the ground has also a great influence on the 
effectiveness of gas shell; targets in woods or valleys are protected 
from the wind, and the gas is dispersed less rapidly than in the 
open and may hang about for a considerable time. 

The following extracts from a German document, dated July, 
1917, illustrate the employment of artillery gas shell :— 


I.—Small gas shoots against a limited objective. 


Type of gas shell to employ.—* Blue Cross” and “ Green Cross 1 " 
(50 per cent. of each), or “Green Cross 2," or “Blue Cross,” or 
'* Yellow Cross” (75 per cent.) and H.E. (25 per cent.). 


Registration. With H.E. shell (bracket for example, 4,000- 
4,100 metres). lcm E cce we 


Method of fire.— Bursts of fire with gas shell at, for example, 
4,050, 4,000, and 4,100 metres. Advantage will be taken of the 
direction of the wind. ` The shoot will be executed rapidly and 
will be repeated 3 hour or 1 hour later. : 


Bursts of fire with * Blue Cross" shell can be interpolated in a 
bombardment with H.E. shell, or can be combined with the 


latter. 
Ammunition expenditure.— 


(7:7 cm.) field gun exa à ido ... 100 rounds * 
or (10:5 em.) light field howitzer or 10cm. gun... 50 , * 
or (15 em.) heavy field howitzer or 15 cm. long gun 25  ,, 
or 21 em. howitzer (Mórser) me eer, BR 


II.—Medium gas shoots against groups of targets, portions of 
positions, woods, &c. 


Type of shell to employ.—“ Blue Cross” and “Green Cross 1" 
(50 per cent. of each), or “Green Cross 2” or “ Yellow Cross" 
(75 per cent.) and H.E. (25 per cent.). 


egistration.—With H.E. shell. 


Method of fire.—MButsts of fire with gas shell on each bectare,t 
as stated above under “Small gas shoots.” Advantage will be 
taken of the direction of the wind, and fire will be repeated at 





* With * Yellow Cross " shell double this amount. 
T A hectare = 100 x 100 m. = 10,000 sq. m. (11,960 sq. yds.) 
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+ A hectare = 100 x 100 m. = 10.000 sq. m. (11,960 sq. yds.). 
(B 13641) N 3 


Si 
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E irregular intervals. To ensure rapid execution, as many batteries ; KSE e 
as possible will co-operate. ; E 2B S ZS $ * 3 E g d 
Maximum duration.—Two hours. z E: > S S h dé $ e ` à S 
' e QD oi © e Gm = & E CG Ze P = ba 
Hectarest in which there are no targets may be left out, so that e > B A3 £k Z N- 4. 3 5&5 2 E Z 
those in which there are targets can be shelled more heavily. r 3 E 2 
H D D v E ~ + 
E Ammunition expenditure.— As for ** Small gas shoots." 5 ua B 3 B E ` 2 € BÀ à 2 z 
E Be e =) S © CH -= D = = sm 
E. .| £ ah ^ ^ ^ f a à d SS BM Jg 
E LL. Large gas bombardments (area shoots covering several d| s 2 = d 
E square kilometres). = : d ) , — 19 
| 1 . 42 — A D Wa 32,9 : — d g — d 
| Type of shell to employ.—For important hectarest “ Blue Cross" | Ha 5 i em. Sp 2 2M 2, we E a = A E 
1 and * Green Cross 1” (50 per cent. of each), or * Green Cross 2.” 3 = 4 "8.3 4 Bà "2 2 UN d 2. 
IL. " E D A =— = E E Te Gees 
. q For less important hectarest “Green Cross 1” or “ Green < ` i | ae ee a ee ae - 
E i . . K 7 = ck © D sS. D pz — = j- 42 
T | Cross 2,” or “ Yellow Cross” (only when necessitated by questions E? c5 $ SA ^". EF B a 9 CO & RC 
E of ammunition supply). 1 z à ? ; à gh sf 3 n» u i? 7 $^. 
an e . . E T = es 3 = LE — 2a 
| E Registration.—With H.E. shell. | = s BS 28 e g E a sy 2 F 
E. W i : = 2 «ss e SE o Së 4 H ZEB ke 
a— | Method of fire.—On the important hectarest, bursts of fire with ae 3 ce g$ B. B oS 3S 5 8 ag g SS 
LE ` | e 1 e e © -É- ES of = i e = a dei e 
1 A gas shell. The method of fire and the ammunition expenditure e 2 | $E Sb ps SS = 2 BN d - zs D Se 
"m dm e P pad weng Ce = +» - = =. = = - 
| will be as stated under “Small gas shoots.” e [- eg £9 88 =u ES 3595 «. k “a Fes $ SE 
E ad zi e s Gë Hb & ge 3H S S = 888 ,8 [35 
EE - The whole area will be gassed simultaneously ; the ammunition = = 23 38 as 93 Së 9o @ 28 83 223 X3 Uie 
d l , a aS Gë Bä Si 2 7 SH ag = P 
3 expenditure per hectaret will be as follows :— E 9 | FF éi 98 dg. Ag Sg we 3 E SB PRJ- E d 
"E z 8 585 Ze SSE D [3 2 as ES Sab S ch 
1 1 (7^7 cm.) field gun... - sss - ... 60 rounds. E | 9g EE Be T E = E E 2 29 as Egg Së |. 
| or (10:5 em.) light field howitzer or 10 em. gun ... 30  ,, = | e" 8? $" BS Ó = G Së BA 853 B3 Isi 
Lt or (15 em.) heavy field howitzer or 15em.longgun 15  ,, EI p — a ge ep. weg SW 
| E or 21 em. howitzer (Morser) ve — ws Bi » - = ites —5 E X co ewe t e e u Š 
mS VU s e Së Y = T - t= Y OF — e = To 4 
i SIE. . . " æ we Em d " e. . e e — A 
[1] 3 This * gassing " may be more protracted than the bursts of fire = : + i P we si. a et e e Ep 
EP with gas shell. e | m — ak ` iz 
3 t | e e : . 
ET. Towards the conclusion of the shoot, the hectarest to wind ward E EK WE 9. SS 
) . e bg. ` a ei C d Gan R ~ 
BT should be particularly heavily shelled. » 1 > | 229 S Sr n" N E Lo 5 5 $$ & ` a b. St 
IT | | ls Ss äs N Se Säz Ss * 38 Lä 
E Maximum duration.—Two hours. SS ei "s ^x = dc 
! | " E 
EE al- GUNT obo E di. a B 
art n Bo 3 ZE 
| i es | = oo wS 
E - A Gë SS - 
E , | : IB |B 2 B Y "née 3 B o [85$ 
|! Smoke shell (see page 430) are sometimes employed towards the i pa Ss IR S D g S SS Cf) - «= - zn 
b V A one dë | CO ay FH - =x E E eo Ga - Ac 
| | end of a gas shell bombardment to increase the visibility of the ga " loh F D a =< e e M m, = > 
F gas cloud, so that it can be seen when the area is free from gas. ei | ummy B BH ai Bu = m & 2 E 
l | | O0 0 Z9 = ce = B o SG 5 e 
T ME aa ae ^u atr e ; — — | = 
] ^ i ' E | R - e ; i Q d ! a 
EC | E 5s $ 5 [à 
"E ` : < = = o 4 € CG t- Ov P 
. 8 z |a z 5 £2634 8 I as Lë 
3 S 15 $2 g E Wb S OM: T ST E 
` pea | - - ua " Ka O e z Pa ER 5 ek, r 
i a 2 IS SS B b 2 S B4 RB SS " 
NE E = E (ae e — 3 = "y d a o p e 
j ' n = M m = t > Se ei £5 So =£ o zke : 
: CG = Y - - a vd E aa b B E E 
<<< eG Pod a B «= S 3 8 3 SÉ dd & So 
E $ Lë » 2 J 2 B 3 9 3S 88 aG B #8 
[I | ele O a A SS se NH €. > 
| Tu 





EL 390 3 391 


i " D 
cS 
E . 1 
5 i * 
12 | 
E: : 
* 


E! MAXIMUM RANGES OF GERMAN GUNS WHEN FIRING | TYPES 0F GERMAN GAS SHELL AND LABELS ON SHELL 
E ' GAS SHELL. | BASKETS. | 
| .. The normal maximum ranges with gas shell, as laid down oficiall y A captured document, dated 28th September, 1917, gives the labels on 


the shell baskets for the types of gas shell then in use. "These are shown in 
the following table, together with the nature of the filling of those types 
which have been identified. It is not yet known whether a filling of 


are underlined. 
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= on German gas shell which differ from the above should be immediately 
reported. 
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: Calibre | | 4 phenyl carbylamine chloride belongs to any of these types :— 
E / CAGE. » zf d e E | 
| EE 33 (7 7-CrnjFietd Gun Mc P E Type. Label on Shel Filling. — 
JE 33 |_(?70m) Field bui t6 n E i 
EL | E Gu B. | | 
| 1 - LIGHT FIELD HOWITZERS 4 ; Green Cross | ‘Diphosgene ... eps ..| Lethal. 
| EL 41 ect Eu 98/09 à | 
| 24 4362 7555 | 4 | 
Et 4/ (05cm) LEH 16 4 | 
1 A; 109 9077 | 
BE | 1 Lé, 
E | 4/ 105 cm) LEH, Kf Upp üTZ $524 Green Cross 1 ...| Diphosgene 30-66 °/, chloro- | Lethal. 
" ATEO m | picrin. 
| | HEAVY GUNS 
A: 41 (on bun '04 Saar 11264 Green Cross 2 es 60 °/, Phosgene - ..| Oauses sneezing in 
| Aa 4/ som dun Ww ae. . 4 | 25-30 ^/. Diphosgene. addition to lethal 
| 3 | | 23 D : - | 10-15 °/, Diphenylchlorarsine| effect. 
FE ` A9» Lodo Long Beitr Sa | 
Ü 3 | dti 0282. 108.90 r Blue Cross Diphenylchlorarsine + H.E.| Cause ing i 
| ae = ue Cros E. a sneezing i 
| | | T | HEAVY | HOWITZERS 3 "m addition to ILE 
BI ae 589 \_US-omjHeavy Field PON gd o | effect. 
ZET ae j EC i 
EE 589 | 45cm Heavy Field How 02 3 | 
I - ENT. 3 | 
131 589 | Geolog Field How 13 E | | 
a jr 2655 3296 E | Yellow Cross ...| Dichlorethylsulphide ..| Lethal, and attacks 
ER | 589 /5-cm) Long Heavy Field How ‘3 te the: "4 | the eyes and skin. 
i 2 | (629 32296 b | 
| Sir 83 20m. Mortar B | 
EE i : 7674 " d | ! 
f 83 2cm) Mortar” (190 Pattern) e Yellow Cross 1 | 50 d Ethyldichlorarsine. 
E: SC 10.280 | | 50 7 Dichlormethylether. 
I3 83 etm Long Mortar F A 
T | All these types of gas shell were fired by each of the following guns, the only 
| | Addend exception being Green Oross 2, which was not fired by the 7:7 cm. field guns :— 
E: ORI 1 (7*7 cm.) field guns 96 n/A. and 16. 
| | The 15 em. gun ’16 which has a maximum range of 24,934 yards , (10-5 cm.) light field howitzers '98/09, '16 and Krupp. 
E fires a yellow cross gas shell with false cap (see page 422). ` 10 cm. guns '04 and 14 ` 
1 3 (15 cm.) heavy field howitzers '02, '13 and long pattern '13. 
7 : 15 em. long gun. 
EI ` 2] cm. mortar, * mortar" and 21 cm. long mortar. 
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. 1915 Pattern Field Gun! Gas Shell | 


Green Cross. 


Used with Maximum range. 


Gun. | Time. | Pere'n. 


7 yards. | yards. 
(77 cm.) field gun 96 n/A.’ ...| K.Z. 14 ... e| — 9,186 
(rifling, 32 grooves) E | 


Weight— 
Shell complete, 7:1 kg. (15-7 lbs.). 
Exploder, 23 g. (0*8 oz.). Gf. 88 (picric acid). 
Liquid contents, 0:465 kg. (1:02]1bs.). `, 


Nature of liquid— Diphosgene. 
Volume of Doud 0 :285 litre. 


Volume of liquid 0'285 litre `, 
Efficiency =y eight of shell Sé per cent. 
Remarks—The shell is burst open by the detonation of the 
picric acid exploder in the gaine of the fuze, The fuze is sealed 
with cement. The use of this shell with filling was soon 
abandoned on account of its small capacity. 
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K. Gr. 15 Grkz. 


Fixed ammunition; designation of complete round, 
K., Gr. Pair. 15 Gris. 


Calibre, 7*7 cm. (3°03''). 

















LI HDSUE NE 7 


- 


Yj 7 


2 


B 


d 
Y 
Le 





SCALE — 4. 


Thickness of walls—At A, 15 mm. ; at B, 18 mm. 
Thickness of base—20 mm. 

Width of driving band—8 mm. 

Distinctive markings—The cap of the fuze is painted green. 

A small cross is sometimes stamped on the fuze. This 
probably indicates that the joint between the gaine and the 
fuze body has been sealed with cement in order to prevent 

. infiltration of the liquid filling. 

The joint between the fuze and the shell is alsqgsealed with 
cement, aud the fuze is not stabbed round the edge. (On H.E. 
shell, the fuze is stabbed in about six places into small notches 
in the rim of the fuze hole.) 


The shell is not marked Fp. 2 as it would be if filled with ` 


amatol. 
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Long Pattern Field Gun Gas Shell. 2 ` L.F.K. Gr. Grkz. 
| 





L.F.K. Gr. Grkz. 1. 





E Green Cross and Green Cross 1. 1 | Fixed ammunition;  desipnation of complete round 
EE | E o LIE, Gr. Fate. Urs 
11 ae | Calibre, 7:7 cm. (3:03"). 
| IE | : . Used with Maximum range.* § 
$13 We sv E arcem aat 
| Gun. ` Fuze. Time.  Perc'n. 





| 
EE yards, | yards. 
IE | (7:7 cm.) field gun 96 n/A. eee 2d — | 928 
| 





i . Volume of liquid _ 0°61 litre ou t 
Efficiency = Weight of shell 7:29 kg. m 





| í (rifling, 32 grooves) | K.Z. 14 n.A. 1 gem P 
E | E.K.Z. 17 1 » y 
Et (7-7 om.) field gym "1624.5, ad Ditto...) — | 10,171 | SE - Uj 
| 1 i (rifling, 32 (roo) 4 7 E 
ti AR à Ee Uj Y 
a ! A Y 
AF Weight— + Si E 
à E | Shell complete, 7:29 kg. (16:1 le, ij A E Y 
| j E Exploder, 23 g. (0°8 oz.). Gf. 88 (picric acid). f -  S 
E f r 
ie TS e e | A - E 
(lag Nature ofliquid— . : 7 i E 
i — Green Cross: Diphosgene or brommethylethylketone. f 
ET Green Cross 1: 30—70 per cent. diphosgene + 70—30 per Uy 
IE cent. chloropicrin (by volume). ^ 
IL q Volume of Liquid—061 litre. i 
7 
p 
^ 


NS 





Remarks—Green Cross 1 shell have been examined which ` 
* contained red dyes in addition to the ordinary filling. 1 SCALE—z. 
13 | 1 1 E" Thickness of walls—At A, 10 mm. ; at B, 12 mm, 
Thickness of base—15 mm. Z 
Width of driving band 8 mm. 


Distinctive markings—On the top of the fuzé is sometimes 
stamped a cross (see page 393). The cap of the fuze is painted 


ee Tau Zoe fe m ao v (ula. aas o 
e 5 ráj ee " A Lr Rr aet 


FORE D DEE ee ee ee green. A green cross is sometimes painted on the base 
* The normal maximum range of both guns when firing gas shell is | | of the shell and always on the base of the cartridge case. 


There is no distinction between the markings of Green Cross 


7,695 yards. | 
E and Green Cross 1 shell. 
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Long Pattern Field Gun Gas Shell. 


Blue Cross. 


Used with Maximum range.” 


Time. | Pere'n. 


Gun. Fuze. 


yards, yards. 


(7:7 em.) field gun 96 n/A. ... S DEZ: dé s| — | 94188 
(rifling, 32 grooves) K.Z. 11 Gr. 


(77 cm.) field gun 716 oz wea Ditto 10,171 
32 


Shell complete, 7:37 kg. (16:2 lbs.) with E.K.Z. 16 ; 6°87 kg. 
(15:1 Ibs.) with K.Z. 11 Gr. , 


From another specimen :— 
Exploder, 23 g. (0'8 oz.). Gf. 88 (picric acid). 


H.E. bursting charge, 0'651 kg. (1:43 lbs). Fp. 02 
( T. N.T., cast). | 


Contents of bottle, 0:124 kg. (0:27 Ib.). 


84 per cent. T.N.T. for 16 per cent. diphenylchlorarsine 
(by weight). | 


Nature of contents—Diphenylchlorarsine, as a brównish 
crystalline solid. == ^ ^^ 


Remarks—The diphenylchlorarsine is contained in a bottle of 
thick green glass set in cast T.N.T. The bottle is closed either by 
a cork covered with a layer of plaster, or by a cardboard dise, a 
layer of pitch, and a layer of oxychloride cement, or by plaster, 
and the neck surrounded by pitch. 

When fuzed with A.Z. 11 Gr., this shell can be burst in the air. 

On specimens of 7'7 cm. blue cross shell recently examined there 


are 3 small crosses stamped on the head of the shell. 


* The normal maximum range of both guns when firing gas shell is 
7,655 yards. 
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L.F.K. Gr. Blaukreuz. 


Fixed ammunition ; designation of a complete round, 
L F.K. Gr. Patr. Blaukreuz. 


Calibre, 7:7 cm. (3:03") 
| 
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Thickness of walls—At A, 10 mm. : at B. 12 
Thickness of base—15 mm. | PEE 


Width of driving band—8 mm. 


— e A blue cross painted on the head. 
ough containing a bursting charge of Fp. 02 (T.N 
fp. 02 is not always stamped on the shaclder. ro 














































i 398 E 399 
| P Field Gun Gas Shell E L.F.K. Gr. Gelbkre 
ay Long Pattern Fie $3 RK Gr. Gelbkreuz. 
E .- Yellow Cross. | E Fixed ammunition; designation of a complete round, 
| | | | B LEK. Gr. Patr. Gelbkreus. Calibre, 7-7 em. (3:03") 
 —MÓ——— — —————————————— RK x ` 
| | Used with Maximum range.* | 
| 1 . e Gun. | Fuze. "Time. | Pere'n. Y- i | 
| 4 + 
a E | yards. yards, E 
H q d (77 cm.) field gun 96 n/A. ... cb AER RÀ c asa —. 9,186 5 j 
|| S (rifling, 32- grooves) 10.171 3 EKZ 
dr (77 cm.) field gun "18 — » pe m" 3 c S 
KE: (rifling, 32 grooves) 1 p-2-- em 
EL | 1 27mm. RE 
PE E- Weight— ] a Mus Y 
m ` Shell complete, 714 kg. (157 Ibs.). — 1. 1 Cer e E 
| i E: Exploder, 20 g. (0°7 oz.). Grf. 88 (picric acid). E ] | HK A 
| EC Liquid contents, 0:800 kg. (1°76 Ibs.). | E j | X IE ! 
i 1 ET ET 
if "Moni. a6 i lphide + 20-10 ` zF F , 
d ure of liquid—80-90 per cent. dichlorethylsulp [ I= 
"a. —— we, either carbon tetrachloride or chlorobenzene E 
i (by volume). l 1 * sh 
s Volume of liquid—0°610 litre. - E e En 
3 Volume of liquid 0:610 litre gp 4 =e E M 
F — eg = 8'55 per cent. | E mS - 
E: " Efficiency “ar Weight of shell 7°14 kg. p —— o. = 
E ; i lock, z.e., without a EK 
a Remarks—This shell is now made monoblock, 7.e., E - 
EN acrewed-in head; this eliminates the danger arising from the ies 3 
Ek yellow cross liquid leaking through the joint between the shell : 
| 13 body and the head. 
E: 1 
| | up 
3 IL à 
| Lire: d 
1 4 I | dÉ 3 
| Ths HE | OCALE--4. 1 
* E | Thickness of walls—At A, 10 mm. ; at B, 12 mm. 
E * Thickness of base—15 mm, 4 
HIE | Width of driving band—8 mm. 
E | P Distinctive markings— The fuze is painted green. It appears | 
E Deet ——n——P S] | - that all yellow ip ee are intended to be marked with three yellow 4 
E- | WE hen firi as shell is — crosses, two on the body diametrically opposed, and one on the base. The 
| B * The normat maximum range of both guns when firing g X ` omission of one or more ofthese crosses does not indicatea variation of filling. d 
ih: 7,655 yards. E Certain specimens show two bands of white paint covering the joints. | 
E E | These bands are for the purpose of detecting leaks. The white paint con- 
E ; | E > tains a dye stuff which turns it red on contact with the contents of the shell 





For the meaning of the cross stamped on the fuze, see page 393. 
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Long Pattern Light Field Howitzer Gas Shell. 


Green Cross and Green Cross 1. 





Used with | Maximum range. 
Gun. | | Fuze. Time. | Perc'n. 





| yards. yards. 

(10:5 em.) light field | H.Z. 14... mi 7,655* 
howitzer '98/'09 E.H.Z. 17 
(rifling, 32 grooves) ` |. 

(105 cm.) light field | Ditto... ia eo — 9,077* 
howitzer 716 
(rifling, 32 grooves) 

(10:5 cm.) light field | Ditto... i | es 9,624* 
howitzer, Krupp | 
(rifling, ^ grooves) 

10 cm. gun 704  .. 
(rifling, 32 grooves) 

10cm. gun ’14 a uu] MEMO ` — ind e — 12,085* 
(rifling, 32 grooves) | 


ies ua 0 c. DILE 


ln——————— —————————'ÉáÓ 2 11€ 2..1--'.14.—— cee eee eee eee ee i 


Weight— 
Shell complete, 15:8-16:2 kg. (349-357 lbs.). 
Exploder, 58 g. (2 0z.). Grf. 88 (picric acid). 


Nature of liquid—Green Cross: Diphosgene or brommethyl- 
ethylketone. 


Green Cross 1 : 30-70 per cent. diphosgene + 70-30 per cent.. 


chloropicrin fry volume). 


Volume of liquid—1:270-1:340 litres. fa, 


Efficiency — Weight of shell 162 kg. " 8'3 per cent. 


Remarks—The liquid from the Green Cross 1 variation has, 
on occasion, been found to contain a red dye (Aurin). | 


For the variation containing dibromethylarsine, see page 406. 





* The normal maximum ranges when firing gas shell are officially 
laid down as being 6,562, 7,103, 8,421, 9,843 and 9,843 yards, respectively. 


EC 403 


| L.F.H.Gr. Grkz. 





- LFHGrGrkz 1l. — 

OSEE | Calibre, 10:5 cm. (4-1"^). 
En 

D 

OM re. fo 

E 55mm | 
KR | 

E T 4 ' es | 
Jet | ; | 
Bec. | - 

I ^ A4 
di P : 
4 | ^ 578 mm 
a 325mm. p. 
fon | h 
AS: 7 | 
£e. 7 Y E 
D | Y | 
E ` | A. ] | 
= | ^ N^ ! 
EC | a | 
A ! ^, "al t f | ' 
EC | 77 “OF mmi 

48 SCALE—&. 





Thickness of walls—At A, 14 mm, ; at B, 17 mm. 


i E Thickness of base—24 mm. 
ES ^ Width of driving band—14 mm. 
E | | Distinctive markings—lIt is officially laid down that the cap of 
P the fuze shall be painted green, but sometimes it is painted 
m P red or left unpainted. 

St, A green cross is painted on the base of the shell. 
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L.F.H. Gr. Blaukreuz. 


j| blue Cross. Calibre, 10:5 cm. (4:1'^). 











RES. , Used with ' Maximum range. 
| 


| E 404 
q | | 
| Long Pattern Light Field Howitzer Gas Shell. 
l 
| 
| 











Gun. Fuze. Time. | Pere’n. 
| E ww eel ZA B 
te. | Ñ E $ 
| t | K- yards. | yards. 55 mm 1 à ! 
|| 3 (10:5 cm.) light field howitzer'98/09| H.Z. 05 Gr....| — 7,655* FO peter a REN | 
EL (rifling, 32 grooves) H.Z. 16 E | ^ BY ! 
I (10:5 em.) light field howitzer 716 ... Ditto — 9,077* ye | gaere 74 p | 
| LE (rifling, 32 grooves) | 3 IMT = E zx 7 | 
| ^ 1 (105 em.) light field howitzer, Krupp Ditto em 9,624* a | Ge g 
Nr (rifling, grooves) | d ve Yi “GY ' 
1 UE 10 em. gun 04 6 vi3 is Ditto e 11,264* bott/e- — AM de SE Ce 
1 E (rifling, 32 grooves) | , 7 e Es EZ | 
| 10 cm. gun "Lé és An e Ditto — 12,085* | A SH E t 278 mm. 
IE (rifling, 32 grooves) | zo 5 p 2 AY | 
F m. P : 
| | J ee 7 ' 
MES e LH ! 
vE . Dipheryichlorarsine pes po} Y i à 
Wei ht— E " | f Na p j 
EE Shell complete, 15:8 kg. (34:8 ibs.). E | Peh- - A d ! 
kt Exploder, 58 g. (2 oz.). Grf. 88 (picric acid). | E | B 7A j 1 | 
E H.E. bursting charge, 1:3 kg. (2:87 lbs). Fp. 02 (T.N d. ` A | | Das E S JA | 
E. "y e A UE er ; SI b. d 
NE | Contents of bottle, 0°41 kg. (0:9 Ib.). E of Faris - E 27 mmy 
BE c 76 per cent. T.N.T. for 24 per cent. diphenylchlorarsine (by EM ` Ëss e La ~ = 
ME weight). E t 
UAE i : A SCA LESS. 
nu Nature of contents of bottle—Diphenylchlorarsine, as a 3 
| IN | brownish crystalline solid. ` "29 
Remarks—Most shell of this pattern found on the British front | P | 6 : 
| 30 have been fitted with H.Z. 05 Gr. fuze, but recént specimens have — M Thickness of walls—At A, 14 mm. ; at B, 17 mm. 
| EU been found with H.Z. 16 and E.H.Z. 17 fuzes. Se 
mi Air bursts can be obtained with H.Z. 05 Gr., a T. and P. fuze. E Thickness of base—24 mm. 
| i 2 10 cm. guns register with the H.E. shell described on page 106. E 
kt ! E Width of driving band—14 mm. 
| | EC ' 
| ; | E l Distinctive markings—A blue cross painted on the shoulder. 
j E * The normal maximum ranges when firing gas shell are officially laid 1 E. A 
; E down as being 6,562, 7,102, 8,421, 9,843 and 9,843 yards, respectively. E E d 


—— 12 
e LU 
D * aah 
LH 7 2. 
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Long Pattern Light Field Howitzer Gas Shell. 


Yellow Cross and Yellow Cross 1. (?) 















Used with Maximum range. 
Gun. | Fuze. Time. | Pere’n. 
| yards. | yards. 
(10°5 em.) light field howitzer | E.H.Z. 17 wf = 7,655* 
'98/^09 
(rifling, 32 grooves) 
(10:5 em.) light field howitzer ’16 e — 9,077* 
(rifling, 32 grooves). 
(10:5 cm.) light field howitzer, - -~ 9,624* 
Krupp 
(rifling, grooves) 
10 em. gun '04 ... aa "a h — 11,264* 


(rifling, 32 grooves) | 
10 cm. gun '14 ... idi ie — 12,085* 


(rifling, 32 grooves) | 

Weight— | 
Shell complete, 14°8 kg. (32:6 lbs.). 

' Exploder, 21 g. (0°74 oz). Grf. 88 (picric acid). - 
Liquid contents, 1°58 kg. (3 °5 Ibs.). 

Nature of liquid—80-90 per cent. dichlorethylsulphide 4- 
20-10 per cent. of a solvent, either carbon tetrachloride or 
chlorobenzene (by volume). 

Volume of liquid—1:2 litres. 

. Volume of liquid 1°2 litres ` 


E m re = in : 
Tëlee of ghall "Leg ka ^ ^ fer gent 


Variations—These may possibly be the shell designated by the 
Germans, Gelbkreuz. 1 (Yellow Cross 1). 
(1) Weight: Shell complete, 15:12 kg. (33°3 Ibs.). 
Liquid contents, 2 kg. (4'4 Ibs.). 
Nature of liquid: 47°7 per cent. ethyldichlorarsine + 
52:3 per cent. dichlormethylether (by volume). The 
liquid is brown in colour, transparent, and fuming 
‘rather strongly in air. Its smell was similar to 
carbon tetrachloride, but it is also extremely irri- 
tating. 

(2) Nature of liquid: 17-18 per cent. dichlormethylether 
+ 37 per cent. ethyldichlorarsine + 40-45 per cent. 
dibromethylarsine. 

. The gas from this shell would be more persistent 


than that from (1). This variation is reported to 3 


have been marked with a green cross. 
Remarks—This shell is now made monoblock (see under 
* Remarks,” page 398). 


* The normal maximum ranges when firing gas shell are officially laid 
down as being 6,562, 7,103, 8,421, 9,843 and 9,843 yards, respectively. 
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L.F.H. Gr. Gelbkreuz. 
L.F.H. Gr. Gelbkreuz. 1. (?). 


Calibre, 10*5 cm. (4°1"). 
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SCALE-@. 


Thickness of walls—At A, 14 mm,; at B, 17 mm. 
Thickness of base—24 mm. 
Width of driving band—14 mm. 


Distinctive markings—It oun that all yellow cross shell are 
intended to be marked with three yellow crosses, two 
diametrically opposed on the body and one on the base. The 
omission of one or more of these crosses does not indicate a 
variation of filling. 
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1915 Pattern 10 cm. Gun Gas Shell. 


Green Cross 1. 
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10 cm. Gr. 15 Grkz. 1. 


Calibre, 10°5 em. (4:1"). 























Used with Maximum range. 
Gun. | Fuze.. Time. Perc'n. M EI 
did 2 GAS fy ee | yards. yards. dé mm. 
10 em. gun '04 Ges is | Gr. Z. 04. ..| — 11,264* | 
E | Gr. Z. 14 n]A. i-.-— ` 
em. gun "14 T ii S x — 12,085* GE DEPT 
(rifling of the above, 32 grooves) | | Cp i Dër: SE 
| 4. 
emgeet 2 See 
ET x 
Weight— à Yj 
, i Liguiad 
Shell complete, 17:5 kg. (38°6 1bs.). | Y 
Exploder, 60 g. (2'1 0z.). Grf. 88 (picric acid). | / " 
Liquid contents, 2:2 kg. (4:85 lbs.). 448 mm. 
| 
‘ | | 
Nature of liquid—Green Cross 1: 30-70 per cent. diphosgene | 
+ 70-30 per cent. chloropicrin (by volume). | | 
e E e | 
Volume of liquid—1:33 litres. | 
| 
* vol fliquid 1:33 lit PUPA S 
Effici ux P e EM iua S PU REEEUN us 4S mas hi. 
T Weight of shell 17:5 kg. "Peu 
v - 
Remarks— | Thickness of walls—At A, 14 mm. ; at B, 17 mm. 


Thickness of base—35 mm. 
Width of driving band—16 mm. 


Distinctive markings— 


* The anormal maximum range for both guns when firing gas shell is m S 
officially laid down as 9,813 yards. | 3 








| 
: 
| 
| 
| 
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1912 Pattern 15 cm. Gas Shell. 
“L: Groen "D" and “K” Shall, 


Used with Maximum range. 





Pere’n. 


I 


Gun. | Fuze. Time. 











yards. | yards. 
(15 em.) heavy field howitzer ... Gr. Z. 04 — 6,616 
(rifling, 32 grooves) ) 
(15 cm.) heavy field howitzer '02  ,.. " — 8,147* 
(rifling, 36 grooves) 
(15 em.) heavy field howitzer 713  ... e e— 9,296* 


(rifling, 36 grooves) 


15 em. long gun (rifling, 36 grooves) " - — 10,936* 


Weight— 

Shell complete, 41°7 kg. (92:0 Ibs.). 

Bursting charge, 1:5 kg. (3:3 lbs.). Lp. 02 (T.N.T., cast). 

Exploder, 43 g. (1:5 oz.). 

Liquid contents, 2:6-3:0 kg. (5*7 to 6*6 lbs.). 

Nature of liquid — 
K-shell : Monochlormethylchloroformate ( K-Stoff ). 
.I-shell: Benzyl bromide and or xylyl bromide (7-Stof ). 
Volume of liquid— 27:3 litres, approx. | 
Effic; Volume ofliquid 23 litres _ 

clency = Weight of shell 41°7 kg, ~°° Per cent. 
Variation— Green “T” shell. 

Weight : Shell complete, 42:4 kg. (93:5 Ibs.). 

Bursting charge, 1 kg. (2:2 Ibs.). Fp. 02 (T.N.T.). 

Nature of contents: 88 per cent. xylyl bromide +12 per cent. 

bronmethylethylketone (by volume). 

Volume of liquid: 2°27 litres. | 

ëtt Volumeofliquid 2°27 litres ` 

Jeiney . Weight of shell 42:4 kg. pon pur un 

Green * T" shell are intended for use in cold weather. This 
explains the addition of brommethylethylketone, which would 
make the liquid more volatile. 

Remarks.—The head of the shell is filled by a comparatively 
large bursting charge, below which is a container, filled with a 
liquid and set in paraffin wax or magnesium oxychloride cement. 
In most shell of this pattern the container is made of sheet lead, 
but in some cases it is of porcelain, 3'55 mm. in thickness. A con- 
tainer is required because of the corrosive action on steel of the 
"T " and “K” fillings. 

The more recent types of fillings do not require a container as 
the liquids employed do not corrode steel. 

NR BEL. NE TES ME HEIN, GC APER 


* The normal maximum ranges when firing gas shell are officially 
laid down as being 7,655 yards with the '02 and '13 pattern howitzers, 
and 10,380 yards with the 15 cm. long gun. 
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15 cm. Gr. 12 T. 
15 cm. Gr. 12 T, grun. 


15 cm. Gr. 12 K. 
Calibre, 14-97 em. (5:89"). 
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SCALE - i6. 
The shell illustrated is a T-shell. 


Thickness of walls —At A, 19 mm. 
Thickness of base—34 mm. 
Width of driving band—15 mm. 
Distinctive markings— 
A black head with a black “T” indicates a * T" shell 
(T-Granate). 
A green head with green * T" indicates a green “T” shell. 
(T-Granate grün). 
A yellow head with a yellow ** K” indicates a * K?” shell 
(K-Granate). 


A black ring round the cylindrical portion of a “T” shell 
indicates that the liquid is in a porcelain container. 
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1912 n/A. Pattern 15 cm. Gas Shell. 


| Green Cross; Green Cross 1; Phenylcarbylamine chloride. 











Used with | Maximum range. 
E a ` EE 
| Gun. © Fuz. | Time. | Perc'n. 
| yards. | yards. 
| (15 em.) heavy field howitzer | Gr. Z. 14n]A4.| — ' 6.616 
E (15 em.) heavy field howitzer '02 ... e -— 8,147* 
E (15 em.) heavy field howitzer '13 ... e — 9,296* 
| | (rifling of the above, 36 grooves) 
l (15 ze long heavy field howitzer " — 9,296* 
E (rifling, 32 grooves) 
15 cm. long gun oe m ioa ji — 10,936* 


(rifling, 36 grooves) 








EIE Weight— | 
ET _. .. Shell complete, 41:36 kg. (91:2 lbs.). 
He. Exploder, 60 g. (Z1 oz.). rf. 88 (picric acid), 
E: Nature of liquid— 
3 S Green Cross: Diphosgene or brommethylethylketone. 
Green Cross 1: 30-70 per cent. diphosgene (bv volume) 4 


n 


| | E: E .. 10-30 per cent. chloropicrin. 
| l E. Volume of liquid— 3*9 litres. 
| 10 | Volume of liquid 39 litres 


| E: Variations— 
KE (1) Weight: Shell complete, 39:88 kg. 
ER" Exploder, 60 g. ~ ! 
HE: l . Weight of liquid contents, 5:04 kg. 
Nature of contents: Phenylearbylamine chloride. 
ai? Volume of liquid : 3°91 litres. 
E Volume of liquid 3°91 litres 
| Efficiency — Weight of shell ^ 39°88 kg. "HP per cent. 
(2) Weight: Shell complete, 40:8 kg. 
Nature of liquid : Brommethylethylketone. 
Volume of liquid: 3:9 litres. 
DI? 3°9 litres’ ` | 
| ficiency = 408 kg. ^ 9°6 per cent. 
E: Remarks—All joints are cemented. Shell with the Green 
E Cross 1 filling sometimes contain a red dye (Fuchsin). 


E * The normal maximum ranges are officially laid down as 7,655 yards 
$ with the '02 and '18 pattern howitzers, and 10,380 yards with the 15 cm. 
long gun. ; | 
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15 em. Gr. 12 n/A.* Grkz. 
| 15 cm. Gr. 12 n/A. Grkz. 1. 


Calibre, 14:97 cm. (5:89"). 





getesselt A 
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Thickness of walls—At A, 19 mm, 
Thickness of base—41 mm. 


Width of driving band—15 mm. 


Distinctive markings—Two blue bands are painted round the 
cylindrical portion of this shell in order to distinguish it 
from the original 1912 pattern shell. Some shell have one 
or more green bands above the cylindrical portion. In some 
cases & green cross is painted on the base and on the 
shoulder also. The figure 1 after the cross indicates the 
variation known as Green Cross l. The steel collar over 
the fuze is sometimes painted yellow, while the cap is some- 

` times painted green. 


D ee — — ——— — 


* ali. = neuer Art or improved pattern, and refers to the shell 
case only and not to the filling. 
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1912 n/A. Pattern 15 cm. Gas Shell. 


Green Cross 2. Yellow Cross. 








Used with | Maximum range. 
Gun. o Fuze. Time. | Pere’n. 
| yards. | yards. 
(15 cm.) heavy field howit- | Gr. Z.92.— ... — ... ' — | 6,616 
zer | Gr. Z. 17Y | 
(15 em.) heavy field howit- b Hec sf oe do THREE 
zer '02 | 
(15 em.) heavy field howit- ^ sats ven) = | 9,298" 
zer “13 | 
(rifling of the above, | 
36 grooves) | 
(15 cm.)-long heavy field À T Wl Ze 2 9,296* 
howitzer 713 | | 
(rifling, 32 grooves) | 
15 cm. long gun ... ES o id | — | 10,986* 
(rifling, 36 grooves) ` | 
Weight— | 


Shell complete, 41°7 kg. (91:8 1bs.). 
Exploder, 18 g. (0*6 oz.). Gf. 88 (picric acid). 
Bursting charge, 0:187 kg. (4°12 Ibs.). 
Liquid contents, 4'8 kg. (10°58 Ibs.). 
Nature of liquid—Green Cross 2: 60 per cent. phosgene + 
25 per cent. diphosgene + 15 per cent. diphenylchlorarsine (by 
volume). 


Volume of liquid—3°2 litres, approx. 


Efficiency Weight of shell ^ 417 kg. (H per cent.. 
Remarks—The fuze is an obsolete type of percussion fuze. 
It is used with an exploder similar to Zdlg. 92 — Ziindladung 92 
or 1892 pattern exploder. The picric acid cartridge is in a brass 
case, which slips into a brass or steel gaine. The latter is screwed 
into the shell. These shell are issued unfuzed. 
The main bursting charge of T.N.T. is contained in a central 


iron tube which extends the whole length of the shell. This tube ` 


is closed at the lower end by a screwed plug, and its lower end is 
let into the base plug. The upper end fits into another short 
length of tube with an enlarged end. The latter simply rests 
against the inside of the shell. All joints are sealed with cement. 


— 





* The normal maximum ranges are officially laid down as 7,655 
yards witn the '02 and '13 pattern howitzers, and 10,380 yards with the 
15 em. long gun. 

t Only found hitherto in the yellow cross shell. 
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15 om. Gr. 12 n/A. Grkz. 2. 
15 cm. Gr. 12 n/A. Gelbkreuz. 


Calibre, 14°97 cm. (5:89") 
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SCALE —IO. 





` 


Thickness of walls-—At A, 19 mm. 

Thickness of base—41 mm. 

Width of driving band—15 mm. 

Distinctive markings— A green cross and the figure 2 on the 
base and on the cylindrical portion indicate “Green 
Cross 2” (Griinkreuz 2). Specimens have been found 
roughly marked with an additional red cross on the 
cylindrical portion, but in some cases the red cross was 
underneath the final coating of grey paint; it may be 
intended to afford a more visible indication or to indicate 
some process during filling. 

According to a document issued in 1918, the figures 83 

are painted in white on the base and on the cylindrical 
portion of Green Cross 2 shell. 


(B 13641) O 
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1912 n/A. Pattern 15 cm. Gas Shell. 


Blue Cross. 
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15 cm. Gr. 12 n/A. Blaukreuz. 


Calibre, 14°97 cm, (5:89'^). 


\ 




















Used with | Maximum range. 
Gun. Fuze. | Time. | Perc'n 
| -. 
| i yards. | yards. ^ 
(15 em.) heavy field howitzer | Gr. Z. 14n]A."  — 6,616* $% 
(15 em.) heavy field howitzer ’02 ... em — 8,147* ët | 
(15 cm.) heavy field howitzer '13 ... geg — 9,296* AT Page | 
(rifling of the above, 36 grooves) . Aet SORA ! 
(15 em.) long heavy field howitzer "17 -- — 9,296* ; ca? | 
(rifling, 32 grooves) | wal A ! 
(15 em.) long gun ... Es re — = 10,936* f | S 
(rifling, 36 grooves) > | CHL ME | 
g SI. ^ Ar 
E: SW V 546m 
ZW: AZ | 
Weight— oA E : 
Shell complete, 41:2 kg. (90'8 lbs.). f E H 
Exploder, 60 g. (2'1 oz.). | f Lv I 1 
Bursting charge, 3:47 kg. (7:66 lbs.). Fp. 02 (T.N.T.). 2l [CC ZU | 
Contents of bottle, 1:35 kg. (2:98 lbs.). Z VK BA | 
Cement, 0:5 kg. (1:1 1bs.). $^ A M iz | 
IN eg A ' 


| | BGK 23mm , 
Nature of contents of bottle—Diphenylchlorarsine, a brownish | 
crystalline solid. 





Remarks— Embedded in the explosive is a glass bottle filled 
with diphenylchlorarsine. The bottle is closed with an ordinary 
cork. It is set in magnesium oxychloride cement and enclosed in 
a cardboard case. Three small crosses are stamped on the head of 
the shell. 


Thickness of walls—At A, 19 nun. 
Thickness of base—41 mm. 
Width of driving band—15 mm. 


Distinctive markings—Two blue bands are painted round the 
cylindrical portion of this shell in order to distinguish it 
from the original 1912 pattern shell. 


Two blue crosses, diametrically opposed, are painted on 
the body, and one on the base. - : 





* See footnote on page 414. 
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P? Pattern 15 cm. Gas Shell. 


Yellow Cross. 


Ae 











Used with Maximum range. 
Gun. Fuze. Time. | Perc'n. 
yards. | yards. 
(15 cm.) heavy field howitzer | Gr. Z. l4 n[ A. — 6,616* 
(15 cm.) heavy field howitzer '02 ... — —- 8,147* 
(15 cm.) heavy field howitzer "13 ... — — 9,296* 
(rifling of the above, 36 grooves) 
(15 em.) long heavy field howitzer '18 — — 9,296* 
(rifling, 32 grooves) 
(15 cm.) long gun  ... WEM cou — — 10,936* 


(rifling, 36 grooves) | 





Weight—- +% ^ > 
Shell complete, 40°23 kg. (88°69 Ibs.). 
Exploder, 62 g. (2°2 oz). Grf. 88 (picric acid). 
Bursting charg} 0 70 kg. (1°54 Ibs). Fp. 02 (T.N.T.). 


Nature of liquid—80 per cent. dichlorethylsulphide + 20 per 
cent. of a solvent, chlorobenzene (by volume). 


Volume of liquid—2°88 litres. 


Volume of liquid 2°88 litres 


Efficiency = -Weight of shell ^ 40°23 kg. "7 15 Per cent. 


Remarks—The construction of this new shell resembles that 
of the 15 em. Green Cross 2 shell shown on page 417. It is, 
however, 52 mm. shorter and the arrangement of the central tube 
is somewhat different. It weighs about 3 lbs. less. The bursting 
charge in the central tube consists of four pellets of T.N.T. 
crystals. Each pellet is wrapped in waxed paper and set in 
cement. In addition, there is the usual picric acid exploder in the 
gaine of the fuze. 


* These ranges are only approximate as they apply to the 191 
n/A shell. See also footnote on page 414. 
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15 cm. Gr. 12 (verst.) ? Gelbkreuz. 
Calibre, 14:97 cm. (5:89"). 
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Thickness of walls—At A, 21 mm. 
Thickness of base—40 mm. 
Width of driving band—15 mm. 


Distinctive markings—lIt appears that all Yellow Cross shell are 
intended to be marked with three yellow crosses, two on the 
body, diametrically opposed, and one on the base. The 
omission of one or more of these crosses does not indicate a 
variation of filling. 
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? Pattern 15 cm. Gun Gas Shell with False 
Cap. 
Yellow Cross. | 
LE —————————————————————————— 
Used with | Maximum range. 





Gun. | Fuze. | Time. | Pere’n. 





yards. | yards. 

15 em. experimental gun on wheeled | Gr. Z. 04 ...|  — 21,107 
carriage (Vers. K 4. R.L.). 

15 em. gun 16 (P) .., | 


| de Ge — 24,934 
(rifling of both guns, Agnes ?) 


)? 





Weight — 
Shell complete, 50 kg. approx. (110 lei 
Exploder, 43 g. (1:5 oz.). Gf. 88 (picric acid). 
Bursting charge, 
Liquid contents, 3:49 kg. (7°69 lbs.). 


Nature of liquid— 80 per cent. dichlorethylsulphide + 20 per 
cent. of a solvent, chlorobenzene (by volume). 


Volume of liquid —3*08 litres. 
(o7 vw Ze a 
Volume of liquid 3'08 litres 
. J| ie 0C" o i aiu "emie — di L 
neg Weight of shell 50 kg. v e en 
(approx.) F 





Remarks—This shell has been fired into billets at a range of at 
least 20,000 yards. 


Pees ©. fu pt A 
Å e EA bh ` r 
e Bell? 4 di d 1 gU. si 





423 


15 cm. Gr. ? (Haube) Gelbkreuz. 


Calibre, 14°97 cm. (5:89"), 


The construction of this shell is similar to that of the H.E. 


shell with false cap described on page 162. 
Thickness of walls—At A, 24 mm.; at B, 27 mm. 
Thickness of base—45 mm. 

Width of driving bands—23 mm. 


Distinctive markings— 


(B 13641) 
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. Al cm. Gr. 96 n/A. Grkz. 2. 
21 cm. Gr. 96 n/A. Gelbkreuz. 


Calibre, 21:1 em. (8:23"), 
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1896 n/A. Pattern 21 cm. Gas Shell. 


Green Cross 2 and Yellow Cross. 














































“ Long mortar" (21 em.)... js 
(rifling, ^ grooves) 
——————— — — ————— 


Weight— 
Shell complete, 116°5 d Të Ba ae a 
Exploder, 18 g. (0°6 0z.). Gf. picric acid). 
Bursting charge,'0-878 kg. (1:93 Ibs.). Fp. 02 CT RT). 






Used with | Maximum range. 

iux | Fuze. | Time. | Pere’n. 
et a 7 CN n |. —-—  Pvpo | GEN —— — — zt 3 22 ————-—- 
yards. | yards. T 
2] cm. mortar " | Gr. 2.92 — 7,874 | | 
| (rifling, 64 grooves) | 
E “Mortar” (21 cm.) (1910 bé ELA syi — 10,280 | : 
(E pattern) | 

(rifling, 64 grooves) 
| D 
— 11,155 | 

| 

| 

| 

796 mm 






A 








ature of liquid— | 
ei Green Coen 2: 6V per cent. phosgene + 25 per cent. diphos- 


+ 15 per cent. dipheny ivhlorarsine (by volume). 
Yellow Geng 80 per cent. (ca.) dichlorethylsulphide + 
5 per cent. dichlormethylether and trioxymethylene + 
15 per cent. of a solvent, chlorobenzene (by volume). 


N 
S 
S 
: 
\ 







^ 









D 
| 
P 
| 
Lo — re et Ze 


Volume of liquid— 8*0 litres. 














Volume of liquid 8^ litres 
Efficiency=Weicht of shell 1165 kg. 










— 69 per cent. e 
Thickness of walls—At A, 50 mm. ; at B, 30 mm. ; at C, 24 mm. 


Thickness of base—54 mm. 
Width of drlving band —24 mm. 


Distinctive markings—A black band about 15 em. wide is 
apparently painted round the cylindrical portion of the 

p Green Cross 2 shell. 
It appears that all Yellow Cross shell are intended to be 
marked with three yellow crosses, two on the body, dia- 
metrically opposed, and one on the base. The omission of one 


n mm of these crosses does not indicate a variation of 
ing. 


Remarks This shell is similar in design to the 1912 n/A. 
pattern 15 em. gas shell described on page 416. 
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9 cm. Schr. 15. 


Calibre, 8:8 cm. (3°46''). 


1915 Pattern 9 cm. Gun Shrapnel. 


2:2 calibres long ; 1:5 c.r.h. 





Used with | Maximum range. 





Gun. Fuze. | ‘Time. | Pere'n. 





yards. | yards. 


9 cm. gun '73/'88 ... | Dopp. Z. 92 lg. Brig. | 
(rifling, 24 grooves) ant. ee cl SEHR | 49 


Dopp.Z. 92 f.10 em.K. 
Dopp. Z. 92 K. 15 ... 6,124 | 7,109 


oe — C DEE WE DE 
Material-Steel 


Weight— 
Shell complete, 7:9 kg. (17:4 lbs.). 
Bursting charge, 0°08 kg. (0°17 1b.). Black powder. 





s 
SCA Le-&. 


Bullets—193 10-g. bullets, 45 to the 1b., set in sulphur. 
Thickness of walls—At A, 6 mm. ; at B, 85 mm. ; at C, 11:5 mm. ; 


at D, 16 mm. 





Employment—Effective against living targets in the open or 
under partial cover. 
Thickness of base—16 mm. 
Remarks—In shrapnel of recent manufacture the bullets are 
set in pitch. 
For range table, see Appendix IV. 


Width of driving bands—Upper band, 5 mm.* ; lower, 4:5 mm.* 


Distinctive markings—A black ring round the cylindrical 
portion denotes that the bullets are made of steel. 
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* There are considerable variations in the width of both these bands. 
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A 28 
E: 1912 Pattern 15 cm. Smoke Shell. 3 1 
| i GA eg Used with Re ; Maximum range. ` 3 Calibre, 14°97 cm. (5°89"). 
i | | , Gun. Fuze. | Time. | Pere’n. 3 ' 
$ | | 
LE: E yards. | yards. E 
H | (15 em.) heavy field howitzer 7 Gr. 2.04  ... — 6,616 E umm — 0 ~- — e en wm 
IT. (15 em.) heavy field howitzer '02 `. E "zm 8,147* RK | T 
IE. ` (15 em.) heavy field howitzer?l3 ... " p 9 296* E. 
EL (rifling of the above, 36 grooves) 2 | 
I aa (15 em.) long heavy field howitzer '13 " - 9,296* 9 
1 E: (rifling, 32 grooves) E a | 
DE: 15 em. long gun M M a d — | 10,936* “= ) 
ES (rifling, 36 grooves) | n EE 
13 E EN ! 
^ E —————M—M—— nn! ""(€( "E((( o ( «r CÉEÉÍÉÓÁÍÁÓMÁÁ—ÓÁ—ÁeÁÍ 9ÀQÍÁ QAI P NS | 
iE ; ; ARS | 
"Ek Weight— s | SN 955mm 
E: Shell complete, 41:7 kg. (91:9 Ibs.). 4 EN i 
| E Bursting charge, 2:95 kg. (6:5 lbs.). Fp. 02 (T.N.T., cast). E i N | 
E i | E ` N 
| | Volume of container— 1:55 litres. d \ | 
4 l A N 
E Nature of contents—Sulphur trioxide. | KS \ ' 
| 3 E [| ; N | 
| i WE Ee, Tha method of employment is laid down in the E | S GC | 
ET ollowing extracts from the * Instructions for the Employment of E Y TS - | 
| 7 Green Cross Gas Shell," dated 18.2.17 :— no | E SE Kl 
DE C “ The effect of the “Green Cross ”+ gas shell now used is E i ScALE—i5 E 
Bl ` obtained by drifts, which outlast the upward dispersion of the = | | | S 
ET -— more or less plainly visible drifts by about 2 hours in winter ~ E | 
E and 1 hour in summer. The area under fire may, therefore, E Thickness of walls—At A, 19 mm. 
Ek ` ` 7 ët in from 1—2 hours after the apparent dispersion A 
Et ` of the drifts. ES 
D DT $ D D CRW E. M 
B 33 “ In order to increase the visibility of gas drifts, smoke shell CEN Thickness of base —34 mm. 
VE can be fired, at the conclusion of the bombardment, at points MER Kä "AM 
D with reference to which it is important to ascertain when they E 4 Width of driving band—15 mm. 
EI are free from gas." E 3 
F i E Remarks— The shell case is of the ordinary 15 em. Gr. 12 pattern A Dativus ee A black letter “ N,” which signifies Nebel, 
äi E with the Gv. Z. 04 fuze. The upper half of the shell is filled with sg aa ver 
Lis a T.N.T. ; the lower half of the shell is occupied by a lead or sheet EE 
EY iron container which is filled with sulphur trioxide. Lo ` 
EL The chief peculiarity of this shell is the large quantity of dE. 
i) C explosive. E 
IE Note.—Similar 7:7 em. and 10:5 em. smoke shell have been TE ny 
IE. reported. Specimens are required for examination. E. 
T" —— Ka 
1 E. * See footnote on page 414. JN 


f ie., the original Grünkreuz (diphosgene filling). 
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T'6 cm. Light Minenwerfer Gas Shell. 


Old pattern with conical head and lead container. 
Contents: Asphyxiating or lachrymatory. 


Used with Maximum range.* 


Minenwerfer. Fuze. Time. | Pore'n. 


Light Minenwerfer (old pat. | /.W.M.Zdr. 1,148 1,148 
tern) (1.M.W .a|A.) | | 
(rifling, 6 grooves) 

New light Minenwerfer 

(I. M.W:n| A.) 


(rifling, 6 grooves) 






yards, yards. 
1,208 1,203 





Material—Drawn steel tube. 
Weight— 

Shell complete, 5°5 kg. (12:1 lbs.). 

Exploder, 40 g. (1°4 oz.). (rt Sg (picric acid). 
Volume of liquid— 0:54 litre. 


Efficiency =» ume PE gpd _ 054 litre —9'8 per cent. 





Weight of shell 5'5 kg. 
Variation 
Length —25 mm. 
Weight—- 


Shell complete, 5:34 kg. (11:8 lbs.) 
Exploder, 25 g. (0°88 oz.) 
Volume of liquid —0':50 litre. 


Employment—see page 438. 


Remarks— This shell is self-propelling (see “Remarks” on 
page 352). The walls of the shell are of steel tube, reinforced near 
the base by a liner of similar tube. The two tubes are apparently 
acetylene-welded on to a forged base. Into the head is fitted a 
steel tube, closed at the bottom, and containing a picric acid 
exploder. The liquid is in a lead container. The space between 
this container and the walls of the shell is filled with a white Sg: 
cement, consisting of carbonate and oxychloride of magnesium. "od 

Four propelling charges, weighing respectively 7:5, 11, 14:5 and 


When the new light Minenwerfer was introduced, it was laid 
down that the fifth propelling charge was not to be used with gas 
shell of the older patterns. ‘This limited the range to about 
1,100 m. (1,203 yards). 


M | 
18 g. (0'6 oz.), were used with the shell 290 mm. in length. E d 


* Hanges approximate only. 





433 


leichte Gas-Mine. 
Calibre, 7:6 cm. (2°99"'). 
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1 
OCALE—Z. 


Thickness of walls—At A, 3 mm. ; at B, 6 mm. 

Thickness of base--15 mm. 

Thickness of base plug—15 mm. 

Width of driving band*—10 mm. 

Distinctive markings and contents—One white band and a 
white “ B" denote “ B-Stoff,” a filling of either xylyl bromide 
or brommethylethylketone. 

Two white bands and a * C" denote “ C-Stoff," a filling of 


either monochlormethylchloroformate or trichlormethylchloro- 
formate (diphosgene). | 





* This Minenwerfer being a rifled muzzle-loader, the driving band is 
studded to fit the grooves of the rifling. 
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7'6 cm. Light Minenwerfer Gas Shell. 











Old pattern with conical head; direct filled. E 
Contents: Phosgene. E: 
U sed with o Maximum range.* em 
Minenwerfer. 1 Fuze. , Fue, ` Time. Time, | Peren. Perc'n. = 
| yards. yards. $ E 
Light Minenwerfer  (old| l. W.M.Zdr. 1,148 1,148 EG 
pattern) (7. M. W.a/ A.) : E 
(rifling, 6 grooves) CON 
New light Minenwerfer E 1,203 1,203 Kë 
(4. M. W.n| A.) k "CH 
(rifling, 6 grooves) 7 2 






Material—Drawn steel tube. 3 
Weight-- E 
Shell complete, 4'4—4*6 kg. (9*7—10'1 lbs.). E 
Exploder, 16 g. (0°56 oz.). Gert 88 (picric acid). E 
Volume of liquid—0°46 litre. 4 


0°46 litre : 


Volume of liquid ` — 104 per cent. 


Efficiency = Weight of shell ` 4°25 k g. 


Employment—/See page 438. 


Remarks The liquid filling (phosgene) does not attack steel, 
so that a lead container is not required. The head of the shell is 
welded. ‘lhe shell is filled through the hole at the bottom of the 
exploder tube, this hole being subsequently sealed with a lead 
plug and a number of steel and lead dises firmly pressed in. The 
driving band is of copper. There are four holes (gas escapes) in 


the base plug. | E 





* Ranges approximate only, see under “ Reinarks " on page 432. 









leichte Gas-Mine. 
Calibre, 7*6 cm. (2-99'^). 
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Thickness of walls—At A, 3 mm. ; at B, 6 mm. 
Thickness of base—13 mum. 

Thickness of base plug—15 mm. 

Width of driving band*—10 mm. 

Distinctive markings and contents—Three white bands and a 


black “D” or six white bands. These markings denote 
* D-Stoff " or phosgene. 





* This Minenwerfer being a rifled muzzle-loader, the driving band is 
studded to fit the grooves of the rifling. 
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7'6 cm. Light Minenwerfer Gas Shell. 


Old pattern with ogival head; direct filled. 
Contents: Phosgene. 





Maximum range.* 


Used with 





o 


Minen werfer. | Fuze. Time. | Pere’n. 


| yards. | yards. 
Light Minenwerfer (old pattern) | lL W.M. Zdr. . ...| 1,148 1,148 

(1. M.W.a] A.) 

(rifling, 6 grooves) | 
New light Minenwerfer | e ^ vest "Rue 1,203 
(1. M.W.n[A.) 
(rifling, 6 grooves) 





Material—Drawn steel tube ; head and base welded. 


Weight— 
Shell complete, 4'4 kg. (9/7 lbs.). 
Exploder, 15 g. (0°53 oz.). 
Liquid contents, 0°69 kg. 


Volume of liquid—0:485 litre. 


Volume of liquid — 0:485 litre 


oe ee — 9 E 


Efficiency — Weight of shell ^ 4400kg. ^ 11:0 per cent. 





Employment—See page 438. 


Remarks—The definite adoption of the phosgene filling, which 
requires no special container, enabled the construction of this type 
of shell to be simplified ; the head is made ogival, ze, the usual 
shape. The adapter and exploder tube are in one piece, which is 
screwed in and welded. 

The filling hole in the bottom of the gaine is closed by a 
screwed plug and lead washer. 

Four propelling charges, weighing respectively 7:5, 11, 14°5 
and 18 g. (0'6 oz.), were used with this shell. 

In some of these shell there are 4 holes (gas escapes) in the 
base plug, and in others 8. 


+% 


* Ranges approximate only ; see under “ Remarks ” on page 432. 
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leichte Gas-Mine. 
Calibre, 7:6 cm. (2°99"'). 
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SCALE—4. 
Thickness of walls—At A, 6 mm. ; at B, 3 mm. ; at C, 5 min. 


NN N "77777 





Thickness of base—13 mm. 
Thickness of base plug—15 mm, 


Width of driving band*—10 mm. 


Distinctive markings and contents—Three or six white bands, 
denoting a filling of “ D-Stoff” or phosgene. 





* This Minenwerfer being a rifled muzzle-loader, the driving band is 
studded to fit the grooves of the rifling. 
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7'6 cm. Light Minenwerfer Gas Shell. 


New short pattern; direct filled. 


Conteuts: Phosgene. 


E Used with Maximum range.* 


ÉE Minenwerfer. | Poroa 


" M —— ——— 
— —À PX EP Ig Pus]: 


ee 9 
— . — — 


yards. 
l WM. Zde. 2 A 1,429 
Az. 16 ft. RS E 


New light Mineawerfer (/, M. W. 
n[ A.) 


(rifling, 6 grooves) 





i F Material—Steel. 


Weight— 
Shell complete, 4°15 kg. (9:1 !bs.). 
Exploder, 16 g. (0:56 oz.). 6f. 88 (picric acid). 
Liquid contents, 0:715 kg. (1:57 lbs.). 


" a 
bes & - ZE 
Me g Ies 

i D 


E Volume of liquid—0:50 litre. 
| Volume of liquid — 0:50 litre 


Weight of shell 7 4:15 kg. ^ 12 Per cent. 


"e Action—The liquid contents are disseminated in the form of 
KE gas when the shell is burst open by the detonation of the picric 


E acid exploder. The gas is heavier than air, and settles in shelters, 
ua trenches, hollows, &c. 


HE Efficiency = 


E Employment Generally in bursts of harassing fire against the 
ua garrisons of trenches, working and carrying parties ; against traffic 
vi centres and assembly places; also in gas bombardments, in con- 
m Junction with larger calibres of gas shell. 


EL de ZEE 
— wm EN 


Remarks—This short shell holds more phosgene than any of 
the former patterns. This is due to the method of filing. By 


placing the filling plug as high as possible in the wall of the shell 
the cavity can be almost completely filled. 
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* Most favourable range, 328-1,422 yards. | : 
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For the propelling charges used with this shell see page 354. 1 - 
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leichte Gas-Mine. 


Calibre, 7:6 cm. (2°99"). 
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Thickness of walls—At A, 3 mm. 
Thickness of base —10 mm. 
Thickness of base plug—10 mm. 
Width of driving band*—10 mm. ° 


Distinctive markings and contents—-T'hree white bands anda 


hite * D" denote “ D-Stoff” or phosgene. | 
Wë shell have also been found marked by four white 


bands. 
" According to a captured German document, dated 26.10.17, 


a gas shell is now manufactured which is marked with a “G” 
in white in six places. 





* This Minenwerfer being a rifled muzzle-loader, the driving band is 
studded to fit the grooves of the rifling. 
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T'6 cm. Light Minenwerfer Gas Shell. 


————————————— n ——À»——DPÉ'Á»— M 





Used with | Maximum range. | 
Minenwerfer. | Fuze. | Time. | Pere'n. 










l ards. | yards. 

New light Minenwerfer (l. M.W. wegl Ae 
n/ A.) 

(rifling, 6 grooves) 






Material— 


Weight— 


Shell complete, 
Exploder, 
Liquid contents, 


Volume of liquid— 


Volume of liquid 
Efüclency = Weight of shell ~ 


Employment— 


Remarks— 
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leichte Gas- Mine. 
Calibre 7:6 cm. (2:99). 


$: 
Thickness of walls— 
Thickness of base— 
Thickness of base plug-- 
Width of driving band— 
Distinctive markings and contents— The letter '"G" 
stencilled in white on the body in 6 places. 
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| 1912 n/A. Pattern 17 cm. Medium Minen- 
i werfer Gas Shell. 


Original pattern with lead container and bursting charge 
in circular case. 


Contents: Brommethylethylketone or chlormethylchloro- 
formate. 


E | Used with | Maximum range. 


Gun. | Fuze. Time. | Peren.. 


B.—M. 12 n/A.* 
C.—M. 12 n/A. 


Calibre, 17 cm. (6°69"). 











| yards. | yards. 
E: Medium Minenwerfer (old | Z.m. W.M. ex 44| 41,801 1,301 
E pattern) (m. M. W.) Z.s.u.m.W.M. 
| i (rifling, 6 grooves) 

E Material—steel. 


q Weight— 
E: Shell complete, 42 kg. (92°6 lbs.) 
E Bursting charge, 0'5 kg. (1:1 lbs.). Fp. 02 (T.N.T.). 
E Liquid contents, 11:5 kg.* (25:4 lbs.). 


D 


d 
1 
E 
a 
d 


N 
ME 
Ņ 
so: ATE ` 





Volume of liquid—s litres. i 





X Volume of liquid _ 8 litres  . 
Efficiency = Weight of shell I 42 kg. — 19 per cent. 





| E: Employment—This shell is employed in trench warfare as an : Thickness of walls—At A, 6 mm. ; at B, 6 mm. 
| | E asphyxiating and lachrymatory shell. | 
| ` 


E parry —The lead receptacle B is filled through the, plug C ` 
E and is held firmly in place by a cement of magnesium oxychloride, TY +__98 mm. 
Er ` which fills up any empty space between the receptacle and the 4 Width of driving band d 


i 
f 
* Lé 
TE = Distinctive markings and contents—One white band denotes 
| 
| 
1 


Thickness of base—30 mm. 


On top of the receptacle is a layer of cement D, which keeps the “ B-Stoff,” a filling of hrommethylethylketone. Two white 


gaine in place. Above this is a steel plate H and a tin case F | «Q. pp "mme Wgd s a Pg 
containing the bursting charge which consists of about 500 g. of M C-Stoff,” a filling y 
T.N.T. l 


doain t a aa e br. A ch haai geck A 


Round the gaine is a charge G of 30 g. of picric acid which acts 
E as an exploder. - eee 
E Seven propelling charges, weighing respectively 44, 66, 88, 110, E * ie., B-Stoff Mine 1912 neuer Art or improved 1912 pattern Minen- 
E 132, 154 and 176 g. (6:2 oz.), were used with this shell. werfer shell, with B-Stoff filling. | 
| E — Ae AE, AL. Bal M moi at E + This Minenwerfer being a rifled muzzle-loader, the driving band 1s 
LES * Officially laid down as 10-11 kg. | | studded to fit the grooves of the rifling. 


i 


— - - 
— — M 
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17 cm. Medium Minenwerfer Gas Shell. 


Qld pattern with lead container and bursting charge in 
central tube. 


Contents : Monobrom and dibrommethylethylketone. 
—————————————— 





Used with | Maximum range.* 
TER, int ee EE LN De d € 
Minenwerfer. Fuze. Time. | Pere’n. 


ae ee a ZE? 


yards. | yards, 
Medium Minenwerfer (old pattern)! Z. s. u. m. W.M. 1,3-0 1,300 
(m. M. W.) 


(rifling, 6 grooves) 


RN X ES 


Material--Steel. 


Weight— 
Shell complete, 44 kg. approx. (97 lbs.). 
Bursting charge— | 
T.N.T. enystals ... ve Xd E 
Pierie acid pellet ... een DAE. 
Cast T.N.T. TN es 000g. 





627 g. (1:38 lbs.) 
Liquid contents 12°18 kg.(26:851bs.). 65 per cent. 
monobrom 35 per cent. dibrommethylethylketone 
(proportion variable). 


Volume of liquid —8 litres. 


Volume of liquid _ 8 litres 


Efficiency — Weight of shell 44 kg. 


= 1872 per cent. 


Employment.— See page 444. | 


Remarks—The explosive is contained in a tinned iron tube 
closed at the top by a cup, which receives the gaine of the fuze. 
This inner tube is set in paraffin wax in an outer tube. The latter 
is welded to the top of the shell body. 

The liquid contents are in a container of sheet lead 2 mm. thick. 
The filling hole is at the bottom and is closed by a lead screw plug. 
The container is set in cement. 


- ee - —— — SS, 


* Ranges approximate only, 










B-Mine (B.M.), 


Calibre, 17 cm. (6°69""). 


c^ — — e —— zem Oe — A eg om zm — | 
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! 
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Thickness of walls—At A, 5 mm. 

Thickness of base—At centre, 14 mm. 

Width of driving band*—28 mm. 

Distinctive markings and contents—One white band, denoting 


“B-Stoff” a filling of brommethylethylketone ; also the 
letters B.M. for “ B-Stoff Mine." 








* This Minenwerfer being a rifled muzzle-loader, the driving band is 
studded to fit the grooves of the rifling. | 
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17 cm. Medium Minenwerfer Gas Shell. 


New pattern; direct filled. 
Contents: Phosgene. 





Used with Maximum range.* 


————————————— M a — 





Minenwerfer. — | Fuze. Time. | Pere'n. 


yards. | yards. 
Medium Minenwerfer (old pattern) | Z. s. u.m. W. M.| 1,300t | 1,300t 
(rifling, 6 grooves) 
1916 pattern medium Minenwerfer M 1,750 1,750 
(rifling, 6 grooves) 





Material—Steel. 


Weight— 
Shell complete, 34°5 kg. (76°0 1bs.). | 
Bursting charge, 0°25 kg. (0:55 1b.). Fp. 02 (T.N.T.). 
Liquid contents, 12 kg. (26:4 lbs.). 


Volume of liquid— 87 litres. 


Volume of liquid _ 8'5 litres 


St be — rae ENT. 94° ` E 
Weight of shell 345 kg. deng 


Efficiency = 


Employment—This shell is employed in trench warfare. This 
gas (phosgene) is asphyxiating and slightly lachrymatory. 


Remarks.—Since the liquid filling is of phosgene, which does 
not attack the steel walls of the shell, no special lead container is 
required. The filling hole is in the base of the shell. The bursting 
charge is contained in an iron tube, the lower portion of which is 
filled with cast T.N.T. and the upper with T.N.T. in crystals. A 
smoke produeer (red phosphorus and arsenic) is embedded in the 
cast T.N.T. 


* Most favourable range, 437—1,750 yards. 
t Approximate only. 


ro 
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mittlere Gas-Mine (m. Gas-M.). 
Calibre, 17 cm. (6:77). 
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650 mm. 


=- = LM  LIAIIÁ LU LLL mmm ` wm ` emm ` wm ` emm ` wm ` wm LLL mm 


Filling 
plug ~ 


-- 


mmm ` mp ` mg c wm — 





Thickness of walls—5 mm. 

Thickness of base—14 mm. (at centre). 

Width of driving band—34 mm. 

Distinctive markings and contents—Three white bands and a 


white “ D," and sometimes a white cross in addition, denote 
“ D-Stoff" or phosgene. 


(B 13641) P 
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25 cm. Half-Sized Heavy Minenwerfer Gas 
^A Shell. 


New pattern: direct filled. 
Contents: Phosgene. 








Used with Maximum range.* 


Minenwerfer. Fuze, Time. | Perc’n. 





yards, | yards. 
Heavy Minenwerfer (old | Z.s.u.m.W.M. ... veel 990 930 


pattern) (s.M. W.) 
(rifling, 6 grooves) 





Material—Steel. 


Weight— 
Shell complete, 61 kg. (134:5 lIbs.). 
Bursting charge, 0:29 kg. (0°62 Ib.). Fp. 02 (T.N.T.). 
Liquid contents, 23:5 kg. (52 lbs.). 


Volume of liquid—16:4 litres. 


Volume of liquid 164 litres 
Efficiency = Weight of shell = 61 kg. = 27 per cent. 


Employment-—See page 448. 


Remarks—The body of the shell is riveted to the base in four 
places. All joints are filled with cement. The bursting charge is 
in an iron container; the upper portion consists of T.N.T. in 
crystals and the lower of cast T.N.T. A smoke producer, 34 g. 
in weight and containing the usual red phosphorus—arsenic mix- 
ture, is embedded in the cast T.N.T. 

According toa German document dated July, 1917, this shell 
was to become obsolete when present stocks were exhausted. 


.* Ranges approximate only. 
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halbe schwere Gas-Mine (4 s. Gas-Mine). 
Calibre, 25 cm. (9 84"). 





ES, 39 
| 
| 
! 
| 
| 
| 
| 
| 
| 

592mm 
| 
| 
! 
| 
t 
I 
! 
| 
! 
! 
* =: SS | 
— = - —— — s 


Thickness of walls—8 mm. 
Thickness of base—23 mm. 
Width of driving band—38 mm. 


Distinctive markings and contents—Three white bands denote 
** D-Stoff" or phosgene. 





229^ 


454 


18 cm. Smooth-Bore Minenwerfer Bomb. 


Contents: Phosgene or phosgene and chloropicrin. 





Used with 


Minenwerfer. Fuze. Time. Pere’n. 


yards. | yards. 
| at least | at least 
1,400 |. 1,400 


*18 cm. smooth-bore Minenwer- | Z.s.u.m. W.M. 
fer (gl. M.W.) 


18 em. gas projector ( Gaswerfer) 








E 
Materal 


Weight—. ` | 
Bomb complete, 30°14 kg. (66°45 lbs.). 
Exploder, 19 g. (0°67 oz.). Gf. 88 (picric acid). 
Bursting charge, 0'115 kg. (0°25 lb). Fp. 02 (T.N.T. 
crystals). 
Liquid contents, 7°48 kg. (16°49 lbs.). Phosgene. 


Volume of liquid—5-23 litres. 


Effici d Volume of liquid . 5°23 litres _ 1? ner 
— = Weight of bomb ^ 3014 kg.  ^' P® gem 


From another specimen :— 


Weight —- A 
Bomb complete, 29°4 kg. (64:8 lbs.). 
Exploder, 20 g. (0'7 0z.). Grf. 88 (picric acid). 
Bursting charge, 0°14 kg. (0°31 Ib.). Fp. 02 (T. N.T.). 
Liquid contents, 7°3 kg. (16:1 1bs.). 


Nature of contents—48'3 per cent. phosgene + 5177 per cent. 


chloropierin. 
Volume of liquid —4'64 litres. | 
TN . Volumeofliquid — 464litres ` | 
fctency ~ Weight of bomb 29:4 kg. VS ger on 


Employment—A large number of these bombs, frequently 
several hundred, are discharged simultaneously against & small 
area, Sometimes the discharge is repeated. The discharge is 
accompanied by a sheet of flame and a loud explosion. 

The bomb in flight emits a trail of sparks and makes a loud 
whirring noise. It bursts with a loud detonation, producing a 
thick white cloud. 


Maximum range. 
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glatte Gas-Mine (P). 
Calibre, * 18 cm (7:085. 







TNT, 
5 grammes. 
Galvanized 
ron — 
container. 
Fi//, ING, Le e YG ; 
plug" CH 
Wood SÉ 
b10CK - = - alle 

: pe 
Magnesium - 
oxychloride | 
cement- ^ 
Liguid-- P 


Thickness of walls—At A, 14 mm. 


Thickness of base—18 mm. 


Distinctive markings—Three white rings, or three white rings 
and a white * D" denote a gas bomb. 


Remarks —Tiie fuze is sometimes modified to allow "m 
percussion pellet being put out of action and then acts on time 
only. It is sometimes marked Z.m.w.sch. W.M. " 

"The 18 cm. smooth-bore Minenwerfer is an obsolete wm 
muzzle-loading trench mortar. It 1s mounted ona eme S = 
carriage, which is pivoted on a rectangular steel platform. W eig 


in action, 9 cwt. , | : 
| ; , S, 18 
The 18 cm. gas projector, aecording to prisoners statements, 


similar to our own. 





o ——— 
—— — —— 











* Of the mortar; the external diameter of the bomb is about 17:8 cm. 
(70^). 
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18 cm. Smooth-Bore Minenwerfer Bomb. — glatte Blaukreuz-Mine (!). 
3 Calibre,* 18 cm. (7:08"). 


Contents: Hexanitrodiphenylamine and diphenylchlorarsine. 





Used with 






Maximum range. 














Projector. | Fuze. Time. | Pere’n. ; 

d 

| | Er, 

| yards. | yards. 3 F 

18 em. smooth-bore projector) Z.s.u.m.W.M* ... At least | At least 3 1 

( Gaswerfer) | | 1,400 1,400 E | 3 

| | | | A. 1 

a ee E i 1 

4 j 

Material Steel. à 
Weight— ; 
bomb complete, ^ kg.(  lbs.), | 
Exploder, i 1 
Contents, 1 


Nature of contents—51 per cent. hexanitrodiphenylamine 
+ 48'2 per cent. diphenylehlorarsine. 


Employment—Fired in the course of a projector attack in 





conjunction with phosgene bombs. 4 
Remarks—tThe filling is a mixture of high-explosive and an 3 E 

irritant substance. It is a solid, pale yellow in colour and in the í 

form of pellets about the size of a pea. These pellets consist of 1 E 

brownish crystals covered with yellow powder. No smell is XN Thickness of walls — 3 
2 apparent at the ordinary temperature. The filling detonates well ` l j 
E produeing a dense black smoke which is extremely irritating to the 1 Thickness of base— : 
E ^ respiratory organs. 1 EE | Kar wich Í 
a j dë 1 Distinctive markings—A blue cross. The bomb is painted | 
| 1 grey. | 
: 1 1 
3 3 E 
" The percussion system can be locked by means of a set screw and the 1 E | ` Of the mortar; the external diameter of the bomb is about 17-8 cm. 


fuze set so as to act on time only. P (0) 
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APPENDIX I. 
RANGE TABLE. 


(7'7 cm.) Field Gun 96 n/A. 


EXTRACTS FROM RANGE TABLE No. 4 (?). 
(77 cm.) Field Gun 96 n/A. 














1896 Pattern Shell and Shrapnel.* E 

Range. ud dd 2d 

Angle of | Angle of | Time of Remaining EK 

elevation. descent. flight. BENE nod Bu It Bas velocity. S 

metres. | yards, E ` — Eer BR ee ee st ZER secs. - fs. 
0 0 | H Ti M. V. 1,526 
500 547 0 45 O0 49 1-2 | 1,339 
1,000 1,094 1 34 L 52 2'4 1,203 
1,500 1,640 2 30 3 Il 3'9 1,102 
2,000 2,187 39 37 4 45 D'A 1,024 
2,500 2,734 4 52 6 37 1*0 968 
3,000 9,981 6 19 8 45 8 °7 | 919 
3,500 3,828 7 49 11 04 10 *7 | 876 
4,000 4,374 9 30 13 41 12:7 840 
4,500 4,921 11 26 16 34 14:7 810 
5.000 5,468 13 98 19 49 17:2 784 

15,500 6,015 15 52+ 23 26 19°7 | 761 
6,000 6,562 18 5 | ey gg 22*4 | 741 
6,500 7,109 21 22 8l 52 25°3 | 732 

7,000 7,655 24 52 36 56 28°7 725 S 

7,500 8,202 29 15 42 49 | 32°8 | 732 5 

$000 | 8,749 | 35 19 | 650 00 | 384 | zap 29 

The maximum range is 9,186 yards at an angle of elevation of 43°. 

* This range table will also serve as a guide for the Universal, 1914, 1915 and S 


Long Pattern Shell. The Stream-line Shell (“ C Shell) is not fired from this gun. E 
t The maximum elevation on the gun is 16°. e 
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APPENDIX IIA. 


RANGE TABLE. 


(77 cm.) Field Gun '16. 
REMARKS ON THE PROVISIONAL RANGE TABLE FOR 
THE 1916 PATTERN GERMAN FIELD GUN, FOR THE 
USE OF SECTION COMMANDERS. 
Berlin, 1917. 
This range table was captured in June, 1918. It cancels the | 
original provisional range table which was issued under [a/40705, 


dated 15th October, 1917, and is given on page 460. 
The new table applies to the 1915, long, and streamline H.E. 


d | | APPENDIX II. 
A This range table is now obsolete, see 


Appendix IIa. RANGE TABLE. 

T (7'7 cm.) Field Gun '16. - 

EXTRACTS FROM THE PROVISIONAL RANGE TABLE FOR  - 
SECTION COMMANDERS. 


1916 Pattern Field Gun. 


i E j Normal Charge (Gebrauchsladung). ? 
Er UR re ee ee 











EE Long Pattern ^ 1896 Patter ; 
iE Ey ie H.E. shell "im ‘asd hed shell, and to the 1896 pattern shrapnel. For the two charges now r 
EF T KZ 7 d e 4 E.K.Z.16 and | Shrapnel, with in use, the elevation only Is given for every 100 metres of range. 4 
i | E UN " L.K.Z.16 m.V. | Dopp. Z. 96 n/A. The following points are of interest :— É 
is Range. A Fuzes. Fuze. 1. The propelling charges called No. 1 and No. 2, made up and 1 
| x issued separately, replace the original normal charge which could | 
JEE E Pe wi | be decreased to form a reduced charge and increased to form a 
i l Angle of Fuze Angle of Angle of | Fuze supercharge. 
113 elevation. | setting.f elevation. elevation. | setting. 2. Charge No. 1 produces lower muzzle velocities than the old 
EE: | normal charge. 
EE TT "EE ES EEN - M.V. with old M.V. with 
| M.V. =|1,671 fs. | M.V.-1,558 tel M.V.— A i o Nr Jr sén 
| | metres. | yards ve e "e f "v NS 1916 H.E. shell ... 1571 fs. 1,365 f.s. 
500 547 O 30 Witt | Lon 2 ` 0D L958 « 
| 1,000 | 1094| 1 15 1,025 1 15 1 15 750 1896 shrapnel — 1,855 1430 , 
| PR "it Xe | 2 1 2 1i 1,175 K 3. Charge No. 1 is only used a ranges up to 6,000 m. (6,562 
2,000 | 2,187 d 07 1,900 | 3:11 9 11 | 1,000 TE yards) Long shell and shrapnel are apparently not fired at ranges 
| | | 2,500 | 2,734 4 ll 2,300 | 4 22 4 22 | 2,025 exceeding 6,000 m. It is known that the long shell is extremely 
EE 3,000 | 3,280 5 a 2,500 5 49 5 49 | 2,475 inaccurate at long ranges. j 
| E peni npe : Sé eeh í a : gn uem 4. Charge No. 2. produces somewhat higher muzzle velocities E 
Er 4,500 | 4,921 | 10 16 4,175 10 56 11 04 | 3,825 Mri conce nsi ` wt n M.V. with E 
E 5,000 5,468 | 12 11 4,625 12 56 13 04 4,250 Supercharge. Charge No. 2. EC 
1 5,500 | 6,015 | 14 1$ 5,075 15 11 15 22 | 4,700 1915 H.E.shell — s 1,745 fa. 1,788 f.s. E 
E i ee) SA ren Ly 87 17 49 | 5,150 Streamline H.E. shell 1,968 1,975 1 
Et 6,500 | 7,109 | 19 -00 6,000 20 26 20 34 | 5,600 cemmpum b maria for the 1915 and 3 
| 7,000 | 7,655| 21 49 6.500 93 34 23 45 | 6,100 5. The former and presen maximum ranges for the 5 an 1 
7,500| 8,202 25 11 7.000 27 04 27 49 | 6,675 streamline shell compare as follows E Rikon 1 
| 7,600 | 8,312 | 25 56 7,100 27 52 28 49 | 6,800 With old Supercharge. With Charge No. 2. | 
| 7,700 8,421 | 26 45 28 45 29 56 6,950 | 
8000 | 8749 | 99 34 31 45 34 96 1915 H.E. shell  ... 10,389 yds. 9,952 yds. e 
EE 8,500 | 9,296 | 37 00 a 41 30 These considerations lead to the following conclusions :— 3 
A 1. The maximum range of the gun has been increased to 11,702 





E 8,600 | 9,405 | 39 45 3 
KE yards by adopting a propelling charge producing a higher muzzle kc 
velocity E 


NoTE.—The permanent deflection as laid down in the ra table i i ; ; 
V a the rong TADIG atin TUR 2. The increase in maximum range due to using a streamline 


E by the sight being inclined. | = 
EE * According to a document dated 20.3.18, the normal charge is no longer used with shell is 1,750 yards. A ée 
|| __ this shell. 3. Lower muzzle velocities, and consequently less wear in the 4 

T Setting of fuze to burst shell on the target. | gun, are now obtained by the use at medium ranges of a smaller 


Í Es t Setting of fuze to burst shell 82 yards short of the target. reduced charge than that used formerly. . | 
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| APPENDIX TO RANGE TABLE No. 2. RANGE TABLE. 
. j 4 H ` > : < U ) 
$ | ! Wee : (10'5 cm.) Light Field Howitzer 09. 
L (105 om.) Light Field Howitzer '98/09. BH ) Lig tzer '98/ 
E | 3 EXTRACTS FROM RANGE TABLE No. 2. 
E Fuze settings for Charges Nos. 1-6 inclusive and No. 8.* ` | ! ; 
E 8 8 1 | (105 cm.) Light Field Howitzer ’98/’09. 
n Angle of Fuze Angle of Fuze = | 1905. Pattern ** Universal” Shell.* 
E. Range. elevation, | setting, Range. elevation. | setting. 
E E Paste M — d Range. VE | 
E r : 5 T | Angle of Angle of - Time of |  Remainin 
3 metres. yards, metres, metres. | yards. Y ges. "t . elevation. descent. flight. | velocity" 
E: gem, A ! Kei CHARGE No, 5, = : SS 
d : No. 1. ,500 3,828 | 94 322 | 4,525 | | | 
E Di 768 E M 1.295 3.600 3'937 25 37 4.615 metres. yards, ) " í $ | sees. | f.s, 
E 800 815 1 4] 1,375 3,700 4,046 26 56 4,800 CHARGE No. 2. 
E 900 984 8 49 1,515 3,800 4,156 28 22 4,950 | 0 Ne | un | din |. M.V. 600 
E- 1,000 1,094 10 00 1,095 - 3,900 4,265 | 29 56 5,100 | 38955 | 3 SI * g j| 15°7 015 
E: 17100 1:908 EE Ei 1,900 4,000 4,374 | 31 37 5,250 S 2,134 27 45 2 $9 | 16*8 515 
| 1200 1312 12 98 2.015 4,100 4,484 | 33 30 5450 l di 3002 | 35 dà 40 22 E o 512 
E 1,300 1,422 13 41 2,250 4,200 | 4,593 || 36 00 5,650 = Organ No. 3 
E 1,400 1,531 l4 56 2,425 CHARGE No, 6, E - 0 e | St? n M.V. 640 
1 2 1,500 1,640 16 15 2,625 4,100 4,484 94 — 30 4,875 AES ji 2,953 s: © |: D | 16:9 541 
E 1,600 1,750 17 41 2,800 4,200 4,593 25 34 4,975 Ze iei 3,281 32 00 | 36 37 20 '5 535 
at 1,700 1,859 19 07 2,915 4,300 4,103 26 — 41 5,075 SS? ion | 3,390 35 — 00 40 00 | 22*1 535 
I 3 1,800 1,968 20 37 3,150 4,400 4,812 27 56 5,200 Pow | i 
1,900 2,078 2 ll 9,990 4,500 4,921 29 19 5,325 y CHARGE No. 4. E 
2,000 2,187 23 56 3,550 4,600 5,031 30 49 5,475 ` 0 aes dé d | ^ M.V. 689 js 
| 2,100 2,297 25 86 | 3,750 4°700 5,140 99 98 5800 3,000 328] | 25 22 E 2 | 17°8 564 Ze 
| 2,200 2,406 28 07 3,975 A 800 5.219 24 19 5/150 3,300 3,609 3 19 B. 3 vi 20*8 558 e 
E 2,300 2,515 | 30 41 | 4,200 4,900 5,359 | 36 37 | 5,925 em ST = m St ee ont d 
E 2,400 2,625 33 45 4,500 : | à; Bessen Sis, A ^ 
! oq 2' 500 9134 28 29 4.850 CHARGE No, 8, | F ü TUS PAP e 
E , 6,000 6,562 25 41 5,600 | 2 | 0 ng T TT M.V. 764 
b aiam TS 6:100 6,611 08 31 5 100 ` 3,500 3,828 254 2 28 45 19*1 613 : 
Sr ef 6,200 6,180 97 34 | 5,800 4 9,900 | X 4,265 29 — 56 96 — 00 22:0 600 Zi 
: 2,400 2,625 25 — 82 3,900 6,300 6,890 28 30 | 5,900 E 1 $90 | 4,593 36 00 4 1 26°5 604 
M 2,500 2,734 27 45 4,100 6,400; 6,999 29 26 6,000 g o CHARGE No. 6 NS 
E 2,600 pons Si t Mots 6,500 1,109 30 30 | 6,100 | 0 0 e id 2 M.V. 840 M. 
E 2: "a pe E uu i tis 6,600 7,218 31 34 6,200 # 4,100 4,484 24 30 29 — 30 21°1 650 E. 
| a 3, , 6,109 Hu ae Pee | 4,600 «n 29 — 19 35 22 94] 640 E 
29 5p i, : , 4, 36 9i ` 44 11 292 j Ex 
| CHARGE No, 3, 6,900 7,546 35 49 | 6,500 : i - d 
E 2,700 2,953 | 26 15 | 4,150 7,000 | 7,655 | 38 00 | 6,600 E CHANGE Ne. T4 pr 
E 2,800 3,062 | 27 56 | 4,300 ris RS qe E | wë siz wë Che 2 M.V. 991 A 
| 3 200p 3'171 99 49 4.595 arges to be used for given ranges. E | 1 oi 1'7 955 d 
E 3,000 3,281 | 32 00 | 4775 on 1,00 E) TO d = P4 es 
3 3.100 3.309? | 35 00 | 5,025 Range. . . Charge No, SKS Yt — | I: 2 ; = Hy: en 
E- , : ep B. "n Misi | 6 30 7 34 1*2 860 
Ze metres, ^X à 8 30 10 00 Ok 830 
E CHARGE No. 4, 2,100 — 2,400 1 Si 3,000 3,281 |» 10 4l 12 45 11:3 800 
| = 3,000 3,281 25 22 4,325 2,500 — 2,700 2 E 1 8,500 3,828 i. , ` 15 — 96 NI i71 
p 3,100 3,390 | 26 52 4,475 2,800 — 3,000 3 4,000 EN | 10 S 19 30 161 745 
E 3,200 3,500 985 . 00 4,65 3,100 — 3,500 4 4,500 4921 | 18 56 29 36 ER 728 
4 3,300 3,609 30 19 4,825 3,600 — 4,100 5 5,000 5,468 22 30 28 04 21°9 712 
: ‘3,400 3,718 32 93 5,025 4,200 — 4,800 6 3 5,500 6015 | 26 A 33 30 25*4 702 
Y 3,500 3,828 35 00 5,250 4,900 — 6,300 7 A 6,000 6,562 32 30 . 40 26 30 *Ü 699 
A 2.600 3.937 38 . 52 5,550 6,400 — 7,000 8 6,300 6,890 | 38 00 46 45 34°3 709 
E. * The time ring on the fuze is graduated in fifties and hundreds of metres for Charge DW. 7; | the 2 MES vid aleo serve as a guide for the 1914, 1915 and Long Pattern Shell and for 
EE which wes formerly the full charge, | | t A new charge, No. 8, has been introduced in order to obtain an increased range when 
E specially required. The maximum range with Charge No. 8 is 7,655 yards, 
wm ` | ; Maximum range with Charge No. 7, which is the largest eharge usually employed. 
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EXTRACTS FROM APPENDIX TO RANGE TABLE No. 5. 


1915 Pattern Shrapnel, with Dopp. Z. 92 lg. Brig. 


Range. 
metres. | yards. 
500 547 
1,000 1,094 
1,500 1,640 
2,000 | 2,187 
2,500 | 2,734 
3,000 | 3,281 
3,500 | 8,828 
4,000 | 43974 
4,500 | 4,921 
5,000 | 5,468 
6,500 | 6,016 
5,600 | 6,124 
6,000 6,562 
6,500 | 7,109 





9 cm. Gun 73/88. 


2 


— M — MÀ" án — MÀ — — À nM 


Angle of | Angle of | Time of | Angle of 


dite ADM 
0 26 | 0 56 
1 80 2 19 
2 45 4 07 
4 15 6 16 
5 56 8 52 
H 503 12 00 
10 04 15 34 
12 34 | 19 45 
15 30 | 24 52 
19 07 | 30 56 
23 30 | 37 49 
29 19 | 46 O07, 
41 30 | 59 52 


1915 Pattern 


Shrapnel with 
Dopp. Z. 92 f.; 
1 


0 cm. K. or Dopp. 
s Z. 92 K. 15. 


secs. 6 
1°2 0 
E 1 
4 *4 2 
6'2 4 
8:2 5 

10:3 7 

12:6 10 

IEN 12 

18'8 i. 15 

22 *4 19 

26 2 29 

24, 

VK: 

41 °9 


/ 


| 


— m — 


Time of 
elevation. | descent. | flight. — flight. 


=- —— 





APPENDIX IV. 


RANGE TABLE. 


9 cm. Gun. 


EXTRACTS FROM RANGE TABLE No. 5. 
H cm. Gun 773/88. 





| 1888, 1914A and 1914 Pattern Shell. 
1891 and 1915 Pattern Shrapnel. 


Range — — ptm 
Angle of |» Time of Remaining 
descent. flight. velocity. 
metres yards HE. sees. " Za 
0 0 ER op M.V. 1,450 
100 110 CH. 0-2 1,391 
500 547 0 56 1:2 1,196 
1,000 1,094 2 19 2-7 1,047 
1,500 1,640 4 07 44 951 
2,000 2,187 6 15 6:2. ` 879 
2,500 2,734 8 52 8:2 817 
3,000 3,281 12 00 10:3 764 
3,500 3,828 15 34 12-6 722 
4,000 4,974 19 45 15:2 682 
4,500 4,921 24 52 18:1 650 
5,000 | — 6,468 30 56 2] A 623 
5500 | 6015 37 49 25-9 610 
6000 | 6,562 46 07 30:3 617 
6,500 7,109 | 59 52 399 679 
O wu ——— ee eee em 
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t 484 4 APPENDIX XV. 
| EXTRACTS FROM RANGE TABLE No. 22 3 nau WARE, 


Mortar.* Mortar.* 


1896 n/A. Pattern 21 cm. Shell (Long Shell). 





-— P ——_— = ee — e ag 





o MMC c —— P QÓÓÀQÓÓÓ — MÀ —— "rr EE EE ge, P ^ - = = 







































Charge No. 1. Charge No, ». Charge No. 3. Charge No. 4. Charge No. 5. 
Henge, 2'6 kg. (5°7 Ibs.). 2'9 kg. (6 bs.). 8'2 kg. (7:0 lbs.). 9'5 kg. (7° lbs.). 8'9 kg. (86 lbs.). l 
Angle: | Angle | Time | Remain- Angle ) Remain- Angle | Time | Remain- Angle | Angle | me | Remain- | Angle | Angle | Time | Remain- 
of of of in of Eof | ing of of in of of | pf ing of of of ing 

elevation.) descent. flight. | velocity. elevation. descent, | ht. velocity. felevation.| descent. flight.| velocity. felevation.| descent. flight.| velocity. levation. descent. | flight. velocity. 
metres. | yards.| ° ’ ZE ed 1 f.s. utis f.s. E We mr t f.s. * M DISENO | E f.s. "UE BR secs. | f.s. e^ 
0 0 «d »* ... |M.V.679 M.V. 738 i e s. INN, 791 a e | Be | M.V.846 P T .. |M.V.919 >) $% 
2,700 | 2,958 | 67 30/69 52 ago 627 i4 M oes E is b. di et " e as © 
3,000 | 3,281 | 64 04 66 45 | an 623 2 A e E 
8,100 | 8,390 5» XE uM on TA, 673 s i wä Bt jh e e 
3,500 | 3,828 157 15| 60 19 34:7 617] 63 45 666 167 30 | 70 22 | 4371 712 E | | 3 
3,800 | 4,156 |50 45 | 54 00 | 32°6 6101 RE ita a " Re hd jn Da 5 isi - r- 
4,000 | 4974 G; n is s. | | 58 0j 663 |63 22 |66 41 | 41:8 709 [67 11| 70 22 $ 758 M. d Wi S LE 
4,500 | 4,921 47 52 656 | 58 22] 62 07 | 39°9 702 | 63 26], 67 00 44: 751 | 67 49 | 71 19 | 49:3 810 Ire 
5,000 | 5,468 ts 50 15] 54 15 | 36°0 695 [59 11/63 07 4B: 745 | 64 41/68 34 | 48°2 807 |% 
5,500 | 6,015 Gu A ad T 52 62/57 11 | 8: 738 | 60 56 | 65 07 | 46°6 800 e 
5,700 | 6,284 48 11|52 34 a 732 " - K A "Bb 
6,000 | 6,562 Y : "a 56 30/61 00 | 44°4 794 | E 
6,500 | 7,109 „i 49 22 |54 11 |403 784 Is 
6,600 | 7,218 46 37 |5l 26 | 38°8 778 j E 
1,500 | 1,640 |10 22/10 45| 71 650]  ... D f a e 
2, 2,187 |14 15/14 606101 636 i B. + io 
2,5 2434 | 18 87/19 41 | 13:5 623] ... Dd. | 4 ` 
3,000 | 8,281 | 23 45] 25 22/ 17-0 618]: ... " | " © 
8,100 | 3,890 | A o»: TM X 663 | - £ 
8,500 | 3,828 | 30 41| 32 56| 21:0 607] 24 07 656 | s iid à 
3,800 | 4,156 |37 0039 49 | 24°] 807] — s re a bs M | d Z 
4,000 | 4374 d . | 29 62 650 | 24 11/26 19 | 19°4 695 WB I wn " ! LE 
4,500 | 4,921 , | 89 52 650 | 29 22/32 04 | 23:0 689 | 24 04 26 iva ses 2 
5,000 | 5,468 A 37 19 |40 49 | 28:2 686 |28 07 31 s. - Le 
5,100 | 5,577 40 87] 44 19 | ang 689 is " d vis ei " x 
5,800 | 5,796 och RA e x e 4 | A 24 87127 26 |327 781 | 8 
5,590 | 6,015 34 22 | 37 | 9B" 26 07 | 29 07 | 23:9 778 | & 
5,700 | 6,284 ic 38 37 | 42 Hu B D T" d d b 
6,000 | 6,962 i5 om m di ep 2 30 26 |34 001 27:2 174 |3 
6,500 | 7,109 E E E : pU b. i 36 45 | 41 00,321 74 JE 

6,600 | 7,218 i E A he E. A 39 07 |43 34 |339 774 J 

Ed | ES 


To M— — == 


(B 13641) | Range Table continued overleaf, 















































































485 — — APPENDIX XV. 
RANGE TABLE. 
* de | | | Mortar." 
| iq EXTRACTS FROM RANGE TABLE No. 22—(continued from page 484). 
i SE Mortar.* 
R ; 1896 n/A. Pattern 21 cm, Shell (Long Shel/). | 
CA a A i 4 | Bis 
: y Ohia e P Charge No. 7. Charge No. 9. 
a Range: 43 kg. (Bib) 4'9 kg. (10°8 Ibs.). i 5°6 ) kg. (12:3 "A 
S | Nd | | | | | 
A Angle | Angle | Time | Remain- ms Angle | Time | Remain. | Angle | Angle | Time | Remain- | Angle il Angle Time Remain- 
: of of | of ing of of ing ot | of of ing god ow 1 ow ing 
t Nri flight. velocity. rati descent.|flight.| velocity. Jelevation. descent. flight.) velocity. Jelevation. descent. flight. velocity. 
; Ei "4 MM SC as ibl: Se u | 1 
d metres. | yards, | ° ° -o ecs. | f.s. ES. Ext secs. f.s. ABL &« ^8 L f.s. Eo > -i j sees. f.s. 
WAS ES | | | 
0 Dr s M.V.991 |. |M.V.1,089 | je wt |M.Y.1188 fi ... gie e [M.V.1,208 ) o; 
5,100 5,577 | 67 52 s 866] 7 ... EC B Gi | bee en 7 e e I Ki 
5,500 | 6,015 |65 37 868|. ... A ANG : $ me | - 
5,800 6,343 i a AH 4014192 00) E01 928 poe 3 
6,000 6,562 | 62 80 856166 52/71 19 56'8 925 e at ies : 
6,100 6,671 y o s. WE as Ri 67 45) 72 2% PA i e " E 
6,500 | 7,109 |58 49 8501 64 22/69 11| 55°8 922 | 65 56 70 52 | 948 | 67 34 72 41 | 60:9 981 | Z 
7,000 7,655 | 54 07 840| 61 37 | 66 45 | 54°5 915 | 63. 34 | 68 49° 945 | 65 30 | 70 56 | 601 978 , E 
7400 | 8,093} 47 52 sad]... "Mir IRC d m B Xx it E a D 
7,500 8,909 1. "3 . Ab. 22 | 08 40 | 52:9; 909 | 60 52 | 66 -30 938 | 63 07 oe 56 | 59°1 | 971 |% 
8,000 8,749 54 11| 59 56 50° 896 | 57 41 | 63 37 928 | 60 30 66 45 | 57°7 964 | » 
8,400 | 9,186 48 56 | 55 00 | 46'8 o A NEN df AT à sah i ba [^ 
8,500 9,296 e a D SEN are E 63 34/59 52 919 | 57 22| 64 00,6560 955 | £ 
8,900 9,733 Viu. de We Mas Dou 47 15| 538 49 s99 |... k be ge £ 
9,000 9,843 | | $t EL. ‘i 63 22 60 26 | 53°% 942 |= 
9,400 | 10,280 | | | 3 " E 46 45 | 54 15 | 48'2 922 | = 
, | 
| 
6,100 | 6,671) 25 19 a BH .. S: BN 18 | 
6,500 7,109 | 28 11 | NUES e Ds cartis E ool E | 
K 6,900 7,546}... e 25 11 |29 26 | 26°9 | 846 
7,000 7,655 | 32 41 |  814|25 45 | 30 07 | 27-4 846 à Ze 
i 7,500 8,202 | 41 30 820; 29 04| 33 52 |304 846| .. js KE 
1 8,000 KMS] i . [88 15|838 37 | 84°0 | 846 | 30 07/35 41 3272 860 | ` De Ba " e E 
| $400 | 94186] .. ao | . A E Wa) ata Re «1| m " 30 04|36 45 | 33 866 | S8 à 
di 8,500 9296]... Ek e [4t 00,46 52 |404. 860 | 34 15 | 40 22 361 863 | 30 45 | 87 84,337 869 | 8.2 » 
i 8,900 9733] `, a, DEM... je om 40 232|46 49 4l'4 879 |... in de FE i 
l 9,000 9,843 A | OI a... | E 15 | Ke? ae e ep TT ec? 35 07 42 22 37 '8 879 E 
| |... 9,400 10,280 | .. |" . ME | A De te LC Ms ad | RM = 41 41 |49 19 | 48:5 899 
| E | | a! à 
| * This is the 1910 pattern 21 cm. Mortar, a modern piece, as distinct from the old original pattern which is called * 21 cm. Mortar.” 
(B 13641) KC 
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EXTRACTS FROM RANGE TABLE No. 22. 
Mortar.* 


ZS 1888, 1914 and 1914A Pattern 21 cm. Shell (Short She l). 
E ae | ee o RS SS Ul Amines 


Charge No. 3. Charge No. 4. 
3°2 kg. (7:0 1bs.). 8'5 kg. (777 lbs.). 





Charge No. 2. 
2:9 kg. (674 1bs.). 





Angle of Angle of | Time of | Remaining} Angle of |Angle of | Time of | Remaining} Angle of |Angle of | Time of Remain® 








APPENDIX XVI. 
RANGE TABLE. 


Mortar.* 


Charge No. 5. 
3°9 kg. (8 6 lbs.), 





Angle of Angle of | Time of | Remaining 


elevation. | descent.| flight. | velocity. | elevation. | descent.| flight. | velocity. | elevation. | descent.| flight. velocity. | elevation. | descent. flight. | velocity. 
| | | 
metres| yards] ° / E. 4 secs, f.s. TIS * ROME "secs. f.s. Iu dili Sees, f.s. o 4 o 7 | CS fe. 
0 0 M.V. 794 M.V. 853 e M.V 9 2 M.V. 991 
1,500 | 1,640 7 37 8 19 6 °4 745 e 
2000 12,187] 10 30 | 11 30| 8*9 725 4 E 
2,500 |2,7384] 13 34 | 15 00| 11°4 705 e 
3,000 |8,281] 17 00 |18 56| 14°0 689 
3,500 | 3,828 | 20 45 | 23 07| 16°9 676 
à 4,000 Laang | 25 19 |28 22| 20°3 666 E 
d 4,500 | 4,921 | 31 11 |35 07, 24'4 659 | 25 04 | 28 30] 21°3 741 
| 4,900 15,359 | 40 30 |45 37| 304 663 a A i 
5,000 | 5,468 | 29 56 | 84 IL} 2572 782 | 25 00 | 28 52| 22° » 
5,500 |6,015. 38 19 |43 45] 31:58 725 | 29 2% |33 56| 261 
5,700 | 6,234 wi H 25 15 | 29 49| 2414 764. 
6,000 | 6,562 à i 35 49 |41 26| 3172 27 31 |32 30| 263 761 
6,100 |6,671 37 56 | 43 49| 329 
6,500 | 7,109 82 15 | 38 00| 801 761 
6,900 7,546 ei 38 30 | 45 04| 34°9 763 
* This is the 1910 pattern 21 cm. Mortar, a modern piece, as distinct from the old original pattern which is call « 9] eum. Mortar." 
(B 13641) j [Range Table continued overleaf, 
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| s APPENDIX XVI. 
RANGE TABLE. 


Mortar.* 
EXTRACTS FROM RANGE TABLE No. 22—(continued from page 486). — 


Mortar.” 


MEL Adi M ro teo T 





1888, 1914, and 1914A Pattern 21| em. Shell (Short Shell). 






Passi m ae ee” Ee 








| Charge No.6. . Charge No. 7. Charge No. 8. | Charge No. 9. 

| Range. 4'3 kg. (9:5 Ibs.). | 4'9 kg. (10°8 lbs.). 5'2 kg. (11 *5 Ibs.). 5'6 kg (12:3 lbs.). 

| PIN RAIS ee ESS | me me - | —— — OSS eee 

| \ Angle of |Angle of | Time of Remaining} Angle of | Angleof Time of | Remaining} Angle of | Angle of! Time of |Remaining| Angle of Angle of | Time of | Remaining 


| | elevation. | descent. | flight. | velocity. | elevation. Geh, flight. | velocity. | elevation. | descent. | flight. | velocity. | elevation.  descent.| flight. | velocity. 


E 











metres.| yards. Secs. f.s. OL ahs SÉ v secs. Ze A Zä ES sees. | f.s. T = in Lu | secs. | f.s. 
0 0T ^... is e Mas .. td .. |M.V. 1,191 M.V. 1,250 M.V. 1,332 
6,300 |6,890 | 25 11 430 30| 257 || 4787 | 
6,500 |7,109 | 26 26 |32 00| 26:9 787 
7,000 |7,655 | 30 15 |36 34| 30:3 70] ees, 3 LI a 1 k vil 
7,300 |7983]  .. i Jl d 27 19 |34 22| 296 807 | 
7,500 [8202 | 86 07 |43 15| 351 797| 28 41 |36 00| 308 | 807 
7,700 |g421| 41 45 |49 19 | 38:8 | soa}... K 
7,900 | 8.640 | og 52 | 38 22 | 32'7 | 810 
8000 |g719]  ... 2 i | + 32 52 |40 56| 347 s14] ad 41 |39 19| 335 | 814 
8,100. | 8,858 | 29 49 |39 30| 33:2 | 804 
8,500 |9,296]  .. 2 e BH .. 41 26 | 50 e 42 *0 sa3| 3d 37 |44 56| 381 | 8231 33 00 | 43 11| 364 814 
8,800 |9,624 | 4] 49 | 51 30| 43:3 | 846]  .. ^ a 2 | 
9000 |9843 |  .. ài SB .. E T Ss e A y dol 39 15 |49 52| 418 843 
41 49 | 52 30| 439 856 


| 
9,100 |9,952 | 
f | 

| 


* This is tbe 1910 x tern 21 cm. Mortar, a modern piece, as distinct from the pld original pattern which is called “21 em, Mortar.” 
(B 13641) | 
I 














dom APPENDIX XVII. 


RANGE TABLE. 


———— 


Russian 10 cm. Gun. 





EXTRACTS FROM RANGE T ABLE FOR RUSSIAN 10 cm. GUN (777 Pattern). 
Calibre—* 42/Linien "—10:67 cm.—42 inches. 


German 1914 Pattern 10 em. Gun H.E, Shell, with H.Z. 14 Vorst. Fuze. (Fitted with a thicker driving band.) 







Se — EE o 0 oM 0 


gt 


Large Russia Dharge, 


Small Russian Charge, 


Small German Charge, Large German Charge, 








EP a 1 65-1:88 k 1 kg. (2-2 Ibs.) 

: M MX LES Ca (3 64 Ibe. Ah die MY. -1 ib te g. (4°4 lbs.) 
| Range. i Range. 
i 
í Angle of | Angle of | Time of | Angle of Angina i| Time of | Angle of | Angle of | Time of | Angle of | Angle of | Time of 
: elevation. | descent. | flight. [elevation. descent 2 flight. Jelevation.| descent. | flight. [elevation.| descent. | flight. 
| TU ONOS u 
| metres. | yards. | ° ' DA, s gecs. E | L secs. | ? ” E UA secs, ETT EIS secs, | yards. | metres. 
| 500 547 11/0 37 | O 46 Lë Lo 22 bie SR 19 1:6 ? 547 500 
: i 1,000 | 1,094 lL $7 1 56 2:6 1 04 2-9'/ 1-9" 88 2 49 3:2 Ls 1,094 | 1,000 
| 1,500 | 1,600 | 2 37 | 3 15 4'0 | 1 52 3:4 | 8 52 | 4 34 4:9 a 1,640 | 1,500 
1 2000 | 2187 || 3 49 | 4 49 5:5 | 2 Ap 4°83 | 5 26 | 6 26 67 n E 2,187 | 2,000 
j 2500 | 2734 US O4 | 6 34 7:0 | 8 a 6-85. Y.385.] & 41 8'5 ^ 2,/34 | 2,500 
t 3000 | 8281 | 6 30 | 8 26 8:8 | 4 45 7-9 | 9 07 |11 O4 | 10:5 Re d 3,281 | 8,000 
E 3,500 | 3,828 | 8 00 |10 37 | 10:6 | 6 00 9:7 | 11 04 |13 37 | 1255 js mm 9,828 | 3,500 
I 4000 | 4374 || 9 84 |12 56 | 12:6 | 7 22 11:4 Iw 11 |16 26 | 1477 " uw 4,374 | 4,000 
| 4,500 | 4921 |11 22 |15 26 | 14:6 | 8 52 13:3 |15 26 | 19 22 | 16:9 rà ie 4,921 | 4,500 
j 5,000 | 5,468 |13 15 |18 07 16:8 |10 26 15:3 [17. $2 | 29 87 19:3 KR Ke 5,468 | 5,000 
| 5,500 | 6,015 |15 07 |20 52 | 19:0 |12 00 17:3 |20 34 |26 07 | 2158 i» äi .. | 6,015 | 5,500 
i 6,000 | 6,562 | 17 19 | 23 56 | 21:3 |18 A 19:2 |23 34 | 30 07 | 24:8 [12 52 |20 15 | 18:5 | 6,562 | 6,000 
) 6,500 | 7,109 |19 45 | 27 22 | 28:8 |15 30 21:8 |27 15 | 34 45 | 281 [14 45 | 28 07 | 20°6 | 7,109 | 6,500 
1 7,000 | 7,655 |22 84 |81 04 | 26:5 |17 30 23:6 | 82 00 |40 äu | 32:2 |16 41 |26 07 | 22:9 | 7,655 | 7,000 
|| 7,400 | 8093 |  .. Ae ae hs e $7 45 | 46 56 | 370 Be VW e 8,093 | 7,400 
H 7,500 | 8,202 Las 37 | 85 07 29:5 | 19 37 26 *1 B Y ge 18 41 |29 07 25°5 | 8,202 | 7,500 
| 8,000 | 8,749 | 29 11 | 389 41 | 830 | 22 11 28 *8 21 04 |32 34 | 28:3 | 8,749 | 8,000 
| 8,500 | 9296 |35 34 |47 00 | 37:8 |25 16 31:9 23 45 |36 22 | 31:2 | 9,296 | 8,500 
1 8,600 | 9,405 | 88 15 | 49 52 | 39:2 "e m k KR ga 9,405 | 8,600 
| | 9,000 | 9,843 || .. " e 28 45 35 *6 27 oe |40 52 | 34:6 | 9,843 | 9,000 
| 9,500 | 10,389 33 4l 40 *4 31 34 |46 19 39:0 [10,889 | 9,500 
n 9,700 10,608 36 19 48 0 n 2 .. [10,008 | 9,700 

9,900 | 10,827 W s 37 37 |53 00 | 44:5 [10,827 | 9,900 



































489 APPENDIX XVIII. 
EXTRACTS FROM PROVISIONAL RANGE TABLE RANGE TABLE. 
FOR RUSSIAN 15 pm. GUN. EES: 
Calibre = 1524 cm.-#6 inches. Russian 15 cm. Gun. 
| German 1912 Pattern* 15 cm. H.E. Shell (I | ng Shell) with Gr. Z. 04 Fuze. 
| 
Half Charge, | Full Charge.t 
3'6 kg. (7 °9 lbs.) | 7'2 kg. (15 °9 Ibs.). 
Range. —— 
Angle of | Angle of | Tim@ of | Angle of | Angle of | Time of 
elevation.| descent. | flight. [elevation.| descent. | flight. 
341 
metres, | yards, ES * = 29 sed). chc Cé mB. MR 
| M.V.— 1,286 f.s. || M.V.— 2,050 f.s. 
500 547 0 56 1 19 1g 
1,000 1,094 E 652 2 34 289 
1,500 1,640 3 00 3 49 4/14. 
2,000 2,187 4 15 6 H 549 
2,500 | 2984 | 5 37 | 6 Aere 
9,000 3,281 7 19 8 19 |. 045 
3,500 3,828 9 15 | 10 07 1Jf$4 
4,000 4,374 |11 26 | 12 22 1984 
4,500 4921. | 13 52 | 15 04 15f4 
5,000 5,468 | 16 22 |18 15 l1; 14 


5,500 6,015 |19 04 |21 49 19/6 DERA, o REA ek | - 
6,000 6,562 | 22 on | 25 52 | 2981 9 52 |16 04 15 ‘8 
6,500 .| 7109 | 25 22 | 30 4l 246 | 11 00 | 18 15 17:5 
7,000 7,000 | 29 37 | 36 19 ‘Al |12 33 | 20 87 IR 
7,500 8,202 | 36 07 | 42 45 | 3080 | 14 15 |23 07 21:5 


8,000 | 8,749 a a | 16 11 |25 52 | 23°8 
8,500 | 9,296 hi. a M [|18 22 !98 45 | 26:8 
9,000 | 9,843 a wé A |20 45 |31 52 | 28°8 
9,500 | 10,389 » E on 23 26 | 385 11 | 8158 
10,000 | 10,936 b. d H [26 30 |38 41 | 3858 
10,500 | 11,483 bk a f 29 52 |42 26 | 36:8 
11,000 | 12,030 " E | 38 45 |46 80 | 39:8 
11,500. | 12,577 a d | 37 52 |51 07 | 42:8 
12,000 - | 18,124 S e J ? 56 49 | 46°] 






i 
* This range table will also serve as a g ide, when firing the German 1914 
Pattern H.E. Shell (Short Shell). | 

t The full charge should only be useé¢ 


requirements. 
(B 13641) 


when necessitated by tactical 





APPENDIX XIX. 
> RANGE TABLE. 
Russian 15 cm. Long Gun. 
EXTRACTS FROM RANGE TABLE No. 26 (Ia and Ib). 


Russian 15 cm. Long Gun. 
Calibre = 15°24 cm. = 6 inches. 





Russian 41 kg. Shrapnel. 


a, Tb. 
Half churge—3:26-3:37 kg. (7°19-7°43 lbs.) | Full cliirge —6'46-6:78 kg. (14°24-14°95 lbs.) 


























Range. Russian propellant. " Russian propellant, 
| Angle of | Angle of Fuze | Time of} Angle of | Angle of Fuze Time of 
| elevation. | descent. | setting.* | flight. | elevation. | descent. | setting.* flight. 
metres. | yards. e n x on seconds | seconds} ° " 9; 4 seconds | seconds 
(gradu- | (time). f (gradu- | (time). 
ations). ations). 
M.V. = 1,516 f.s. > M.V. = 1,942 f.s 
500 547 0 19 0 30 1:8 172 [-0 04 0 04 1:2 1:2 
1,000 1,054 1 15 1 45 27 2% 0 30 0 45 2:5 2:8 
1,500 1,640 2 11 3 19 432 3:9 1 04 1 41 3:9 3'6 
2,000 2,187 3 19 4 52 57 54 1 45 2 37 5'4 49 
2,500 | 2734| A 22 6 34 74 e9| 2 30| 8 4 6:9 6:3 
3,000 | 3,281| 5 37 8 19 9:2 8:6 8 2 5 00 8:6 7U 
3,500 3,828 7 04 10 11 DM 10*5 422 | 6 19 10:3 9:2 
4,000 4,374 8 30 12 19 13:3 12:8 5 22 7 52 12:3 10°8 
4,500 4,921 10 04 14 4l 15:6 14 2 6 34 9 37 14:8 12:3 
5,000 5,468 | 11 45 17 22 18:1 | 163 7 49 11 37 16:3 14:0 
5,500 6,015 13 45 20 15 20:7 | 18% 9 07 13 49 18:5 15:8 
6,000 6,562 | 15 62 23 19 28:2 ON 10 4l 16 19 207 17:8 
6,500 7,109 | 18 22 26 45 26:0 241 12 19 19 04 231 201 
7,000 7,655 | 21 11 30 37 287 | 274 14 00 22 04 25:6 22:7 
7,500 8,202 | 24 11 35 07 317 203 16 52 25 15 28:2 25'8 
8,000 8,749 | 27 26 30 52 34°8 347 17 52 23 26 30:9 20:2 
8,500 | -9,296 | 31 26 45 19 38:2 887 20 04 31 52 33:6 32:7 
9,000 9,843 | 37 22 52 26 42:8 440 22 37 85 22 36:5 364 
9,1001] 9,952 | 39 07 54 19 410 45'4 b ges eps e 
9,500 | 10,389 Š ste 25 37 39 26 397 4074 
10,000 | 10,936 e 29 30 | 43 52 43:5 44'9 
10,100 | 11,0467 . e 80 30 44 52 444 EK 
10,500 | 11,483 35 22 50 00 m 50°6 
10,700 | 11,702§ 89 19 | 54 00 i 510 














* Length of fuze to burst shrapnel 66 yards short of target. 
+ Maximum range with time and percussion fuze with half charge. 


Maximum range with time fuze and full y 
i charge. 


Maximum range with percussion fuze and [Range Table continued overleaf. 


(B 13641) 
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APPENDIX XIX. 

RANGE TABLE. 
Russian 15 cm. Long Gun. 


EXTRACTS FROM RANGE TABLE No. 26 (IIa and IIb).—(continued from page 490). 
sian 15 cm. Long Gun. 
= 15°24 cm. = 6 inches. 






Kussian 35°6 kg. Shrapnel. 















š IIb. 
7 kg. (7:19-7:43 lbs.) | Full charge—6'46-6:78 kg. (14:24-14:95 lbs.) 





] 
Half charge—3:26-3|: 


























Range. Russian propellant. Russian propellant. 
| Angle of | Angle Fuze | Time of} Angle of | Angle of Fuze Time of 
| elevation. | descent, | setting.* | flight. | elevation. | descent. | setting.* | flight. 
metres. | yards. £ EA seconds | seconds} ° " ND seconds | seconds 
| (gradu- | (time). (gradu- | (time). 
| ations). | | ations). 
M.V. = 1,575 f.s M.V. — 2,044 fs. 

500 547 0 19 | 1'8 13 |-0 04 0 O4 1:3 Il 
1,000 1,094 l 19 2°7 2*7 0 30 0 34 2:5 2:8 
1,500 1,640 2 15 4:2 42 1 04 1 19 3:9 3:5 
2,000 2,187 3 19 bk? 577 1 49 2 19 54 4'9 
2,500 2,734 1 26 74 7*8 2 41 3 34 69 6:3 
3,000 | 3,281 5 49 | 9:2 9:0 3 37 5 07 8:6 ET 
3,500 3,828 T JN 111 107 4 4l 6 56 10 3 9:2 
4,000 | 43974 8 50 | 18:3 12:6 5 52 8 56 12°3 10 °7 
4,500 | 4,921 10 45 | 156 14:5 7 19 ll 15 14:3 | 12° 
5,000 | 5,468 12 Al 18:1 16 ‘8 8 49 13 49 16:3 14:2 
5,500 | 6,015 14 56 2077 19:5 10 26 16 38 18'5 16°3 
6,000 6,562 17 34 23 -2 22'5 12 11 19 26 | 2077 18 °7 
6,500 | 7,109 20 4l 259 26 0 14 07 22 30 231 21°6 
7,000 7,655 | 24 34 28°7 29°8 16 19 25 62 | 26°6 24 °7 
7,200f| 7,874 | 26 26 29-9 314 oi wes H Raa iy 
7,500 8,202 | 29 30 EM 3472 18 49 29 41 | 282 27 9 
ZB 8,530 " i 20-84 | 32 15 | 398 | 3938 
8,000 8,49 | 37 22 Sch toe 21 49 84 04 | s 81:2 
8,100] 8,858] 40 11 | > 43:8 in man E p gu 
8,500 | 9,296 ns 37 | 39 n 3 34°8 
9,000 9,843 Al 45 87 dis 38:9 
9,751| 10,862 00 | 55 15 " 44:6 














* Length of fuze to burst shrapnel 66 yards short of target. 
t Maximum ranges withitime fuze. 


(B 13641) t Maximum rapges_ with, percussion fuze. 
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p APPENDIX XX. 
UN RANGE TABLE. 
hes Russian 20'3 cm. Howitzer. 
EXTRACTS FROM RANGE TABLE No, 36. 
Russian 20°3 cm. Howitzer '77. 
Calibre = 20°3 cm. = 8 inches, 
German 20°3 em. Shell. 
Charge No. 2. Charge No, 3. _ Charge No. 4. | Charge No. 5. 
1:5 kg. (3:3 lbs.). 2:25 kg. (5'0 lbs.). 3°0 kg. (6:6 Ibs.). 3°75 kg. (883 lbs.). 
Range. SECH — n = 
Angle Angle Time : Angle Angle Time Angle | Angle Time || Angle Angle Time 
of | of of of of of of VE o. a of of of of 
elevation. | descent. flight. | elevation.| descent. flight. elevation. | descent. flight. elevation. | descent. flight. 
—— ooo | | = — 
metres. | |yards. | ° ” TT gecs. "AME  " sf. aos. v mr secs. BF ^ ^ pun Becs. 
500 547 3 34 3 52 2'5 | | AM : T 
1,000 1,094 7 07 7 62 5:2 | l im 
1,500 1640 | 10 56 | 12 26 7:9 | | fa 
2,000 2,187 15 04 | 17 84 10:8 id 
2,500 2.734 19 387 23 22 14°0 E iva | a Kan 
3,000 3,281 25 15 90 J9 IU 13 15 IO 35 | 1246 vs 
3,500 3,828 33 30 | 39 56 224 16 113 19 41 | 151 » 
3,600 3,037 36 15 | 48 22 235 x x hi E 
4,000 4,374 a 19 26 | 28 19 18:0 if 
4,500 4,921 23 11 | 27 30 21:2 ith if e] be 
5,000 5,468 27 34 | 32 30 |) Z249 17 41 21 15 19:0 f a 
5,500 6,015 33 04 | 39 52 | 29:4 | 20 15 | 24 19 21-4 | e 
5,700 6,234 36 00 | 44 80 | 31:5 DN i. ep | an 
6,300 6,890 , b ^ . WE 20 07 | 24 04 | 23:5 
6,500 7,109 96 34 | 81 56 277 f 21 00 | 25 11 | 245 
7,000 7,655 30 49 | 37 30 32:0 M 23 22 | 28 Uu 27 A 
7,400 8,093 37 00 | 45 30 962? WD... Kerg pal 
7,500 8,202 2 i reu d Peo) | Ae A dë e  -8 26 00 | 31 37 | 308 
8,000 EMI 2 lox d Dës Ni mcd D " .. B 29 00 | 35 30 | 348 
8,500 HN! Tou ef 7 e 2. | wu HIM i . W 33 45 | 41 19 39:6 
8,700 [9.516 | | |. QUEM se e Ka 26 | 46 37 41:8 
| | | | | 
| M.V. = 686 f.s. | M.V. = 886 f.s. M.V. = 1,070 f.s. 
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